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Their Securities Find A Ready Market— 


EOPLE are usually willing to invest their money in 
companies that show a record of steady earnings. 
This one factor alone means much to jthe investor 

because it indicates success. Successful enterprises 
have little difficulty in getting new capital. 
Among public utilities, Strowger Automatic operating 
companies are notably successful. They are marked 
by their steady growth and steady earnings. 


Stabilized operating costs enable them to control their 
expenses. Rising labor costs, strikes and epidemics 
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have little or no effect on their net income. 


The type of service they render is a distinct asset. The 
quick, accurate dial service is a powerful goodwill builder. 
Subscribers like it and, naturally, public favor turns 
toward the organizations furnishing it. 


[hese companies find that their securities sell readily and ie 
as a result new capital for extensions and improvements Y 
is easier to obtain and at smaller expense. ap 
Strowger Automatic makes financing easier; first, because A 
its service creates goodwill; second, because its low cost Sy 
. it 

of operation allows the company to show steady, con- ” 
sistent earnings from year to year. % 
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FOR REAL SERVICE 


The No. 113 Desk Stand 


MAGNETO OR COMMON BATTERY 






















Sturdy Construction, Simplicity of 
Mechanism, and Electrical Correct- 
ness Spells Economy and Dependabil- 
ity. Standard apparatus is employed 
throughout, making this instrument 
practically unexcelled for efficiency in 
service. 


Stands are supplied with either 
solid or adjustable transmitter heads. 
Base’ is equipped with Burns Rubber 
Cushion. 






IN THE STEM 


Note the simplicity of the Switchhook 
construction and the direct connected 
cord terminals. Equipment is reduced 
to a minimum and all possible wear or 
trouble eliminated. 


Secure satisfied subscribers by 
installing THESE “tested and 
proven” TELEPHONES. 


Prices and detailed informa- 
tion furnished on full line of 





RADIO APPARATUS 








Ww B Loud Speak d R 
S ITCHBOARD and TELE- Toleghenes beans Papane Sisabaeeniie ean 
PHONE equipment. lar—They are built by telephone experts. 





A stock of our standard equipment is carried in stock by a distributor in your territory 
CHICAGO, U. S.A. 
FOR OVER 30 YEARS MAKER OF GOOD TELEPHONES 
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ON MAKING MISTAKES 


The limitations of human 
nature are such that the making 
of a mistake is something that 
occurs, not once, but many times 
in the life of a man. Ordinarily 
our mistakes do not have serious 
consequences and, in the course of 
a few months or years, their ef- 
fects disappear and they are for- 
gotten. Many times they are dis- 
covered and rectified before any 
permanent harm occurs. 


From one viewpoint, the mak- 
ing of mistakes has an important 
bearing on the development of 
an individual. It is expected 
that younger and more inexperi- 
enced men will make mistakes. 
Therefore, they must serve an ap- 
under the 
vision of their elders and their 


prenticeship super- 
work must be checked carefully 
dur.ng this period before they are 
allowed to take full responsibility 
for it. 


The value of a mistake depends 
largely upon the reaction of the 
maker. Does he shirk responsi- 
bility, or “pass the buck”; does 
he let discouragement take pos- 
session of him because of the 
error cr does he acknowledge the 
mistake frankly and then set 
about to analyze the situation so 
that he may not make similar 
mistakes in the future? 

We recall reading an engineer- 
ing article a number of years ago 
in which a water supply engineer 
described a mistake that had been 
made in the methods employed to 
dig a well. This mistake was very 
expensive at the time, but it led 
to a study of the situation and to 
the development of improved 
methods which ultimately saved 
many times the cost of the orig- 
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inal mistake. Thus the initial 
mistake became a positive benefit. 

Lessons leerned through mis- 
takes last longer than those 
learned in the course of ordinary 
experience. The really important 
thing about most mistakes is to 
rrake sure that they will provide 
knowledge that will prevent other 
mistakes in the future. 


A REAL ENGINEERING JOB 


The planning and execution of 
an engineering project always in- 
volves foresight and skill and in 
mzny cases it demands self-con- 
fidence and courage of a high 
order. Such a case is the one de- 
scribed on another page where an 
automatic switchboard equipment 
was raised from the floor to pro- 
vide space for new equipment. 
Certanly none but courageous 
men would attempt the work of 
raising 52 tons of delicate auto- 
matic switching apparatus on a 
false floor to a position ten feet 
above its former place when a 
single slip would mean interrup- 
tion to service of thousands of 
subscribers. Yet so well was the 
work planned and so thoroughly 
were the preparations made that 
it was accomplished in a single 
work'ng day without a single in- 
terruption to service. The suc- 
cessful completion of the job is 
an eloquent tribute to the ability, 
skill and courage of Mr. Caster 
and his associates in the Lincoln 
Telephone and Telegraph Co. and 
the cost figures are a strong argu- 
ment for real engineering in the 
telephone plant. 


A GOOD MOTTO FOR 1925 
Good Service at a Good Rate is 
Gooi Business Policy for both 
Compeny and Subscriber. 
15 
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NOT “SELLING THE UNI- 
TED STATES SHORT.” 


A writer on business and eco- 
nomic subjects whose articles ap- 
pear in the Chicago Tribune under 
the name “Scrutator” recently 
had the following to say in his 
column: “The telephone business 
has been consp‘cuously successful 
in applying statistics to the prob- 
lems of its future growth. It has 
been able to provide for the future 
with a minimum of waste and lost 
energy because it has studied the 
present and the past analytically.” 


Telephone men, almost univer- 
sally, have recognized the impor- 
tance of carefully prepared studies 
of future requirements when 
plant construction and additions 
are be ng planned. They have at 
times been criticized for what ap- 
pears to the layman to be too lib- 
eral provision for future growth. 
A sufficiently long time has now 
elapsed to permit a check of the 
actual development against the 
forecasts made in earlier develop- 
ment studies and the results 
amply justify the practice of mak- 
ing such studies. 


Some of these checks show that 
the development has outstripped 
what appeared to be very opti- 
mistic estimates and the con- 
tinued growth of the business and 
the lack of any indication of slack- 
ening rate of increase justify a 
continuation of an optimistic out- 
look for the development of the 
future. As the writer just quoted 
says in another part of the same 
article, “They (telephone men) 
are not selling the United States 
short,” and he further indicates 
that the’r conclusions agree with 
those of the most eminent stu- 
dents of economic conditions. 
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THE UNWELCOME JOB OF 
MOVING POLES 


One of the most unwelcome re- 
quests that comes before the tele- 
phone manager is a request to 
move poles. Such a request may 
involve the moving of an entire 
line as frequently has happened in 
cases of highway construction; 
or, it may involve only the mov- 
ing of a single pole on account of 
building or sidewalk construction 
—or, perhaps, the caprice of some 
individual. In any case, there is 
expense incurred from which 
there is no return, either in in- 
creased income or improved 
service. 


In the case of highway con- 
struction, the request frequently 
comes from unauthorized persons, 
and where the company has com- 
plied with the request, in a num- 
ber of cases, it has been found 
that the new location was unsatis- 
factory and a second move be- 
came necessary. Some companies 
very properly refuse to accept 
such a request unless made by 
some one in authority, and then 
only when a permanent location 
has been assigned by the engi- 
neers in charge of the job. 

Where the request for the move 
comes from a property holder in 
cities where only one or two poles 
are involved, companies fre- 
quently move the pole rather than 
argue over the location. In one 
case which has come to our atten- 
tion, a large pole was moved be- 
cause the property owner stated 
that he intended to remodel an old 
barn into a double garage and the 
pole was in the way of the en- 
trance. This was over two years 
ago and the barn is still waiting 
to be remodeled. In another case, 
poles were moved and cable re- 
routed because they were in the 
way of bridge construction. Later, 
it was found that the place as- 
signed by the contractor for the 
bridge construction did not clear 
the work and another move was 
made necessary. 


In both of these cases, the com- 
panies were at considerable ex- 


pense but some benefit was de- 
rived in the first case because the 
company called the attention of 
the city engineer to the situation 
and it does not now move poles 
until he has approved the request. 
In the second case, the company 
rendered a bill to the contractor 
of the bridge for the extra work 
and intends to carry the matter 
into the courts if a settlement can 
not be obtained otherwise. 

As a part of their policy of 
maintaining good public relations, 
telephone companies have been 
very liberal in acceding to re- 
quests for moving poles, but they 
have been imposed upon so fre- 
quently that they are beginning 
to study the matter and to scruti- 
nize all such requests very care- 
fully before agreeing to do the 
work. It is doubted that public 
welfare or the public relations of 
the company are served by un- 
questioned compliance with such 
requests. We believe any com- 
pany is fully justified in requiring 
that sufficient cause be shown be- 
fore such work is done and that it 
be protected from further expense 
after the move is made. 





THE GREETING OF THE 
SEASON 
Once more, as the close of the 
year approaches, it becomes our 
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pleasure to write a word of greet- 
ing to those many friends and 
readers of TELEPHONE ENGI. 
NEER to whom a more personal 
and individual expression is de- 
nied us. 


The season is indeed a “hal- 
lowed and a gracious time,” as 
Shakespeare truly says: one of 
great joy that a Saviour was born 
into the world. And yet, His day 
is scarcely past when our joy is 
tempered by a certain sadness, as 
we see another year passing into 
the storehouse of time. Regret 
for the passing of the old changes, 
however, into anticipation of the 
coming of the new and, after a 
pause and a retrospect, we turn— 
to look forward to the things that 
are to come. 

That all may enjoy peace and 
happiness is our sincere hope. 
We add to the chorus our wish 
for a Merry Christmas and a 
Happy New Year. 


THEY CONTINUE TO 
SERVE 
“The river is rising rapidly at 
Portsmouth on account of heavy 
rains in the upper valley. A 
thirty-five foot stage is expected 
here by tomorrow.” 


This bulletin was sent over the 
rural lines of a telephone com- 
pany in the Ohio River valley one 
fine morning after several weeks 
of fair weather. In twenty-four 
hours, the river had covered the 
lowlands, but crops and live stock 
valued at thousands of dollars 
had been removed to _ higher 
ground because the farmers had 
been warned in time. 

This was only an ordinary inci- 
dent in the operation of that tele- 
phone company ; similar incidents 
occur frequently in the operation 
of hundreds of other telephone 
companies. They are so com- 
monplace, in fact, that they 
scarcely receive notice; yet, atten- 
tion deserves to be called to them, 
for they illustrate the value of the 
telephone and the spirit of service 
that animates those who operate 
the exchanges. 
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Genius in Lincoln Replacing 


New Automatic Equipment Is Installed Without 
Interfering With Present Equipment—Jacks Raise 
Old Installation—Big Money Saving Is Effected 


By M. T. CASTER 


Plant Superintendent, Lincoln Telephone and Telegraph Company) 


One of the laws of physics is that 
two bodies cannot occupy the same 


space at the same time. However, it 


is possible and sometimes practical to 


approach that condition 

[The Lincoln Telephone & Tele 
graph Company organization found it 
increased main 


necessary, because oO! 


tenance cost and the demand of its 


patrons tor moder substation ap 
paratus, to replace forty-six hundred 
lines of 3-wire Strowger automat 
equipment in the Main exchange at 


Lincoln, Nebraska, with modern equip 


ment Che major portion of equip 
ment ve displaced was installed in 
1903 ihe rematll det was installed at 
ite lates 

equipment occupied space ap 


yrroximately 40x60 feet in a room 40x 


100 feet in size, the remainder of the 


roon cing occupied \ power ma 
line a equipment ot ti e rm 
laced he main distributing frame 
vas Te r nor vel \ and di 
ect] é eg pn ( that 
I ( ocatiol ew equip 
aki ( r additio1 al engtl of 
ible H e¢ na aistributing 
ime d the switchboar« 

ne i ( ld nave beet sec red ll 1 
i the general office building 
idjoining the exchange switchboard 
( \ ovidi sew here ro 
es erating r irtme ts The 
stir r Os t I oe is SOU 
(x S é S e availablk 
tallat d be 

e ma 

1 ft , he S extt 

it ( \ ( ( ¢ ip rox 
ite] 5] Oi the tal added 

¢ $4? OO | r perat 

prox itely $720 eT 

e addec m ace t 

r e! gy dep t 

Phe T s¢ tcl i eq ¢ 
a nod pact pe one 

Ss ( hi r tT tne der ype 
ving in floor space which would 

esult irom the substitution was suffi 
ient to provide for a growth of fifty 
pet eit if installed in the room occu 
rie the old equipment and this 


vithout appreciable added investment 


| 
or building 


Marti! hief engineer, and 


H. P. Mahoney, superintendent of in 
stallation and operating department, of 
the Automatic 
which manufactured both the old and 
the new equipment, suggested the pos 
sibility of raising the old equipment 
to the ceiling of the present equipment 
room and installing the new equip 
ment on the floor thus vacated. This 
move seemed rather heroic, and before 
it was finally adopted considerable in 
vestigation was necessary. 

The question of floor strength to 


carry the combined weight of old and 


carefully 


new switchboards was 





Electric Company, 


checked, and it was determined that 
the concrete slabs would require rein- 
forcement. This was accomplished by 
placing beams beneath the floor slabs 
in suci position as to reduce the spans 
between supporting beams to one-half 
the original length. 

The equipment room varied in ceil- 
ing height from 14 feet 4 inches to 18 
feet 9% inches, having a sloping roof 
with wo horizontal ceiling beneath. 
The portion of the room occupied by 
equipmicnt, which would be raised to 
facilitate the installation of new ap- 
paratus, varied in height from 15 feet 
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534 inches at the lowest point to 18 


feet 94 inches at the highest point. 
The new apparatus measured 9 feet 7 
inches to the top of the cable run- 
ways. Allowing 5 inches space for 
placing cables on the runways woud 
require a minimum ceiling height ot 
10 feet fe 


r the installation of new ap 
paratus. Deducting 10 feet from the 
15 feet 534 inches at the lowest point 
left only 5 feet 534 inches vertical 
space in which to place the old ap 
paratus; also maintain and operate it 
during the installation period. 

In order to reduce the height of the 
old equipment to permit its operation, 
also the placing of a floor, within a 
space ot 5 feet 534 inches extensive re- 
arrangement of the switchboards was 
necessary This involved raising the 
two upper shelves of first se:ector 
switches 34 inch and 1% inches re 
spectively; also removing the two 
lower shelves of first selectors and 
transferring them to the back of the 
switchbeard opposite the two upper 
first selector shelves. This vacated 
space 5934 inches in height at the bot- 
tom of the switchboards. Rearrange 
ments of power wiring and cable run 
ways on the tops of-the switchboards 
would effect a «further reduction of 
434 inches. With this arrangement of 
equipment there was exactly 1 inch 
vertical clearance» below the equip- 
ment which could be occupied by the 
Hoor upon which maintenance forces 
must work during the installation and 
cut-over period of-the new apparatus. 

\n inverted floor. was then designed, 
the supporting joists to be installed 
between the banks of the lower shelves 
of first selec‘or switches. This spaced 


the joists £6 inches apart on centers. 
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3 inch floor board would 


bottom of the joists. 


The next problem was securing suff 


distributing frame and the equipment 


The cable runways between t 
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tained two vertical 90 degre: ends 
and one horizontal S90 degree bet d Re- 
movinz the cables from the runways 
and supporting them diagonally from 


the muin frame to the cable holes 


through the floor would provide suff 
cient slack cable in thirty-four hun 
dred lines It was therefore ne essary 


o splice additional length into only 
twelve hundred lines 
Accessibility a Delicate Problem. 
Che problem ot maintaining the ap 


paratus in its raised position during the 
installation period, whicl Was est 
mated to extend from October 1, 1924. 


to May 1, 1925, was also investi 


— aA Cf 
carefully. Che learance betweer 
switchboards, which was normally 
28 inches, would be reduced to 20 
inches, and first selector switches 
would occupy both sides of this re 
duced space where formerly one side 


had been occ upied by switches and the 


opposite side \ Trame WOTK ivalnst 
which a person may come it ntact 
without damage ‘o the equipment he 


headroom under the cable and powert 
wire runways at the ends of aisles be- 
tween boards would be reduced 
inches. The headroom in the aisles be- 
tween thousands would be reduced to 
5534 inches 

Access to the false floor under the 
elevated equipment would have to be 


gained over narrow Stairways, one ot 


which could be only 18 inches in 
width 

\fter all the questions had been con 
sidered and the proposals very care 
fully hecked ror possible oversight. 


the plan was adopted and carried out 
as follows 
The rearrangement of switches and 


runways on the switchboards and 


cables betwee1 the Main trame and 
equipment room was accomplished 
during the three months’ period just 
prior to the raising of the apparatus 
at a cost ot approximately $2,000, and 


with no sé rious interterence with serv 


The Strowger switchboards' wer: 
maintained in vertical position and it 
their original relatio1 to each other 
during the raising process by bolting 
S-inch channel irons 12 feet in lengtl 
to the vertical angle irons at each end 
of each 100-line board These channel 
rons were spliced end tO end across 
eac h group ot ten boards and attached 
Opposit the lower shelves. Chey also 
supported the floor joists above re 
ferred to, and the floor in the aisles b 
tween the switchboards 

The actual operation of raising the 
equipment was divided into two jobs 
first, a group of six Keith type 3-wire 
switchboards Was elevated and sup 
ported and later four thousand lines of 
Strowger boards were elevated in one 


group 
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The raising of the Keith boards was 
comparatively simple, as they occupied 


? 


a space of 3x20 feet and weighed only 


about tons. The Strowger boards 
occupied a space 30x50 feet and 
weighed approximately 52 tons. 


In raising the four thousand line 


group twenty-six house movers’ jacks 


were employed, six being used under 


each one thousand lines of switch 


board, and two under a trunk selector 


switch bay, which was raised at the 
same tri Square timbers 6x8 inches 
were employed for cribbing, the lower 


timbers of each crib being 8 feet in 
length so as to span between floor 
supporting beams, the cribbing above 
these being from four to six feet in 


lengt 
Thirty-eight Men on Job. 

The organization consisted of thirty 
eight men. Part of these operated the 
jacks, others brought in cribbing mate 
rial and built cribs, and the two groups 
were supervised by two men. A 
policeman’s whistle was used in sig 
nalling for the operation of the jacks 
When all was in readiness the super 
visor gave a blast of the whistle and 
every man turned the jack in his con 
trol one-fourth turn fter each turn 
wedges were inserted to take up the 
slack between the cribbing and the ap 
paratus so as to avoid possibility o 
accident The equipment was raised 
at a rate of approximatt ly 9 inches per 
hour, the ompleted 


entire job being 


between 7:30 morning and 4:45 eve 


ning f the same day \fter the 
switchboards were raised to the de 
sired height, vertical supports were 


hese were located in the 


aces provided for the new ap 


paratus so as to 


interfere as little as 
possible with its installation 

Che total cost of raising was $1,600 
his it 


the channel irons and false floor, plac 


luded providing and attaching 


ng th ertical supports, the se of 
house movers’ jacks and cribbing mate 
rial ils> salaries ind wages of all men 
employed in the raising operatio1 

Che service o the switchboards was 


nterferred with somewhat during the 


placiny ot the false floor due to jar 

re while natling the floor boards 11 
place [his loosened some dirt which 
had accumulated in the banks and 
ither tocations in the old apparatus 
ind some of it lodged in contacts 

hich were not protected. During the 


day in which the floor was placed and 
the following day in which the equip 
men \ s raised the number of cases 
shightly 


w:tchboard trouble was 


nore than double the normal amount 
\ccon panying cuts show the work 
yroeress Number 1 shows the 


strow cert boards attet the two 


shelves of rst selector switches had 
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Fig. 4. 


een removed from the bottom and 
placed on the back of the boards. 

Number 2 shows the boards with a 
part of the false floor in place 

Number 3 shows the switchboards 
during the process of raising, with the 
cribbing and the temporary floor in 
place, and the ends of the vertical angle 
iron supports of ‘he switchboards pro 
jecting below the false floor. This 
view shows also the location of the 
channel irons attached to the switch- 
boards and resting upon the cribbing 
material. 


Number 4 


which _ the 


floor from 


switchboards had 


shows the 
been 


raised. The underside of the tempo 














rary floor is seen as the ceiling. ‘The 
vertical supports are also in evidence 
The equipment on the 
trunk 
equipment 
Also in 


in this picture. 
floor in the background is 


switch and power board 
which did not require raising. 
the background can be seen part of the 
line cables coming through the floor 
and extending up through the faise 
floor 

Number 5 shows the group of six 
Keith boards raised and resting on the 
cribbing. Vertical supports were sub 
stituted later. 

Maintaining the apparatus in_ its 
raised position requires the services of 
one added employe during each of the 
three shifts of the day, thus requiring 
three added employes in the organiza- 


tion. 
Cost Comparison 


The costs may be summarized and 
compared as follows: 
Annual 
charges 
Plan Using Other Space— 
Added building costs.$30,000 
Added cable and run- 
WAS Pagiiineviis 12,000 
Total added invest- 
NE <ss tives $42,000 
\dded operating cost, 


$8,400 


elevator perpetual, 


200 2.460 


month 


Total charges per year.....$10,800 
Plan Raising Old Equipment— 


Rearrangement $2,000 


Raising 1,600 
extra maintenance 
force, 7 months, 
$375 per month..... 2,625 
otal expense 7° er 


Balance in favor of raising 


plan, first year.... 





reserving Standing Poles 


Method in Use by Western Union Telegraph Company by 

Charring and Spraying With Creosote Oil—Good Penetra- 

tion Is Secured and Profitable Increase in Life Is Expected 
By P. J. HOWE* 


Construction Engineer, Western Union Telegraph Compan\ 
g gra ‘ 


li man, in general, devoted all of his of the decay, and then remove and an outer layer of charcoal which will 
efforts to building his new industries, shave off all decayed wood down to not only resist decay but will serve a 
his machines, his railroads, his homes, sound ttmber. The pole should then © still more useful purpose, as will be 
etc., as good and as lasting as he be allowed to dry out thoroughly for explained later. 
could and spent no thought or effort two or three days. Fig. 1 illus‘rates a Creosote Is Sprayed Under Pressure 
in keeping his existing plants in shape’ pole that has reached this stage of Immediately after the charring and 
to operate, his engines to run and his treatment. The next step is to still while the wood is still hot and its cells 
homes to live in, it would not be long further dry out the pole and open up and contained air and \ apors com- 
before the world would be a pitiful and = all checks and cracks so that there will pletely expanded, the preservative 
sorry place for us all. In other words, _ be little likelihood of further checking, agent, creosote oil. is applied in the 
we must always get the utmost service and then to sterilize the wood and kill form of a_ hot. fine. high pressure 
out of what we have before we dis- all remaining decay and its organisms. spray. The spraying outfit consists of 
card it for the new. We paint our Fig. 2 shows the process of charring a specially designed sprayer, much like 
homes every few years and they last as ordinarily carried on and illustrates a fruit sprayer except that it is 
to serve several generations of occu fairly well the extent to which the equipped with a special thermometer, 
pancy. Is there any reason why we _ outer !ayers of wood are charred. The = spray nozzle, pressure relief valve, etc 
should not at least try to make the flame is directed particularly into Che creosote is applied in the manner 
poles which we already have last as checks and cracks, and finally pro shown in Fig. 3 under a comparatively 
long as possible? Certainly extending duces, not only a thoroughly sterilized high pressure and penetrates far into 
the life of the poles that we now have _ pole, but a condition of seasoning that all cracks and crevices. In fact. the 
is a task really worth setting ourselves will be as complete as will probably heated condition of the wood greatly 
to. ever be reached. It has also produced facilitates this penetration as the con 


In a way, the solution of our prob 
lem looks comparatively simple. There 
are just three things to be done. First, 
existing decay must be removed. Sec- 
ond, decay must be stopped and all 
existing decay and decay germs and 
organisms killed. Third, further decay 
must be prevented by making all wood 
which new decay organisms might 
reach immune to such decay.- How 
completely these things can be accom 
plished depends upon the nature of the 
existing decay and how carefully and 
thorougkly we do the job 

Most poles require replacement on 
account of outside decay at the ground 
line. By the method developed by the 
Telegraph Company, the writer be 
lieves it can be definitely stopped and 
further decay prevented for a number 
of years. We call our field treatment 
the charring and spraying trea‘ment, 
and after mach experimentation and 
development have begun to use it 
widely throughout our plant. 


Decayed Wood Is Removed Before 
Charring. 

The first step in the treatment of a 
standing pole is to excavate the earth 
from around the pole to a depth of a 
foot or so, depending upon the extent 

A portion of a paper on “Prolonging 
the Life of Our Pole Timber” presented 
at the Annual Meeting of the Telegraph 
md Telephone Section of the American 
Railway’ Association, Quebec, Sept. Y, 
10 and 11, 1924. 
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J traction OT the wood cells and the air 
, and vapor in and around them tends 
to create a vacuum and draw in the 
oil, just as in the case of the alter 
nate hot and cold bath open tank treat 
ments This is where the charring 
above 1eferred to serves its special put 


pose and contributes to the effective 


ness of the treatment Che charcoal is 4 
very porous and acts very much like i 
a sponge, taking up an excess Of creo 4 
sote oil and storing it for subsequent & 
absorption in the wood itself Che ' 
spraying is continued until the oil no i 


longer enters the pole but runs off to 


the ground, leaving the pole black and 


te Se 


vet with creosote 


The treatment is now finished, but 


| 


1 should not be filled in tor at 


least a aay or so, or until the oil now 





held in the charcoal has had time to 
penetrate further into the wood Im 
mediate vack-filling would cause the 
excess oil to go into the earth, where 
its effects would not be beneficial 
Good Penetration Is Obtained 


4 


\s to the results obtained by the 
charring and spraying process, it may 
be said that the penetration is w 
isually good tor a superficial treat 
ment. It must be remembered that as 
the poles have been in service several 


vears they are invariably well seasoned, 


ind, except for such soil moisture as 





they may have absorbed, are in ideal 
condition for treatment. In fact, they 
take treatment much better than new 
poles which are not already seasoned. 
It is vot unusual for charring and 
spraying treatments on old chestnut 
poles to fully equal open tank treat- 
ment on new poles of the same species 
Not enough experience has yet been 
obtained with cedars to. permit a 
definite comparison with open tank 
treatments, but, as open tank treat 
ments give a much better penetration 
in ceders than in chestnuts, it is not to 








be expected that any superficial treat- 
ment short duration can be as good. 

In this discussion of charring and 
spraying treatments we have been 
thinking only of old poles, the ones we 
already have. But mention was made 
of the many new poles which it will be 
impracticable to have tank treated and 
which 1ust be set either without treat- 
ment or with a treatment applied at the 
time of setting. This is where the 





charring and spraying treatment once 
more ecffers possibilities. When the 
poles are set the earth need not be en- 
tirely tilled in, and consequently the 
charring and spraying treatment can 
be applied very much more cheaply 
than to old standing poles and quite 
effectively The treatment must not 


(Concluded on page 42.) 











Tell Cost of Growing Pains 


Proper Publicity Reconciles Growth and Satisfactory 
Balance Sheet—What the Public Believes, and How 
to Show the Light—Rapid Rise in Station Investment 


By A. R. BONE* 


(General Commercial Superintendent, Illinois Bell Telephone Company) 


telephone companies. to 
continue to grow and expand at a rate 
Satisfactory to the public they 
and at the same time continue to pro- 


How are 
serve 


duce balances of revenues over ex- 


penses which will be satisfactory to 
the investors in the properties devoted 


to such public service? 


A great deal might be said at this 
point to prove that both objectives out- 
lined in this question are necessary and 
must be attained; namely, we must 
expand, year after year, whether we 
must 
therefore continue to produce balance 
sheets which will make possible a con- 
But we 
can well admit these facts of our busi- 


really wish to or not, and we 


tinuous inflow of new capital. 


ness and devote our time to answering 
how and when, rather than why, these 
two most important things should be 
done. 


The simplest answer to the question 
is merely that rates, which represent 
our only source of revenue, must be 
kept at a sufficiently high level. Such 
an answer, however, is but a platitude 
with a strong flavor of bromide; it 
begs the question and leaves us, in 
every practical sense, as much in the 
air as ever. We can admit that rates 
are controlling, but what we want to 


know is, how can we proceed from 
now on so as to insure the receipt of 
proper revenue promptly when needed 
and without losing the confidence and 
cordial coéperation of our subscribers, 
which we know to be essential to the 
real success of a modern public utility 
The that, of 


course, is proper, persistent and per- 


company? answer to 
petual publicity as to the facts of our 
business. Not altogether by any means 
printed publicity alone, but all kinds 
dissemi- 
mouth to small 
through all 
departments. 


of educational information 
1ated by word of 
and large 
of our employes in all 
Now then, what are some of the facts, 
and especially the facts which are not 


groups groups 


understood by 
them 


obvious or even easily 
our patrons? Let us consider 
from the viewpoint of the patrons to 


whom, let us assume, we have just 


announced that a raise in our rates is 
and will into 


necessary soon be put 


*An address read at the Illinois Tele- 
phone Association Convention. 


effect. 
will raise for our 


The so-called facts which they 
consideration will 
probably be something as follows: 


Rate Raise Kicks Analyzed 


“Point 1—The war, we admit, justi- 
fied your last increase, but it has long 
since been ended; commodity prices 
are gradually decreasing; many prices 
and rates are being lowered, not 
raised.” 

“Point 2—Wages, we admit, have 
not been 


they 


reduced and we don't think 
but, if 
prices are falling, certainly your costs 


should be; commodity 
as a whole must be falling and there- 
fore there can be no justification for 
higher rates now.” 


“Point 3—Some utility have 


been reduced instead of raised lately; 


rates 


and if one utility can make reductions 
they all should be able to do so, in- 
considerations are 


sofar as economic 


concerned.” 


“Point 4—You haven't suspended 
dividends yet, so I guess you don’t 
need any more money in my town; not 


(This 


conclusion 


just yet.” statement and the 


erroneous drawn trom it 


will, of course, be most frequently 
used in territories where a company is 
operating many exchanges.) 

The list of 


drawn from them by the public 


“points” and “conclu 


sions” 
we serve could be extended, but it is 
Those enumerated show that we have 
a real publicity problem to meet and 
that we now have greater necessity 
than ever before for explaining the real 
facts of the telephone business and the 
which they justify. 


true conclusions 


Now 
seen by those familiar with the actual 


what are some of those facts, as 


operation of a telephone company? In 
general, we will find that the facts are 
not altogether misstated by our pa 
trons; they do not know all the facts; 
they do not know the whole story, and 
therefore it is their conclusions which 
are incorrect. Our publicity must bh 
so planned and aimed as to convince 
them of this final and most important 
fact. 

As we 


know them to be true from 


our experience and records, the cur 
rent facts of our business may bs 


stated as follows: 
1. Rates must cover the volume or 


amount of service supplied as well as 
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the unit cost of such service. Every 


exchange must grow; most of them 


have grown very rapidly during the 


past five years. Primarily, and regard- 
less of current price levels, therefore, 
the average subscriber is being given 
a constantly increasing volume of serv- 
ice, in the form of longer average cir- 
cuits or 
both. 


more messages per day, or 
This obviously will necessitate 
a gradual increase in average revenue 
per subscriber in a growing city, even 
at fixed unit costs. In a flat-rate ex- 
change this can be met only by suc 
rate sched 


cessive increases in basic 


ules, or higher rates tor apparently 


The 


public fully recognizes this principle- 


similar service’ classifications 


it even demands its application—as ap 


plied to two exchanges of different 


size. All commissions and telephone 


same. We 


merely explain that the same principle 


companies do the must 
applies at different periods in the life 
of any one growing city or exchange. 
In other words, rates must not only be 
higher in a city like Peoria than in the 
town of either of 


Galena, but when 


them grows to twice present popula 
tion and telephone development, pres- 
ent rates, if now adequate, would then 
without question be very inadequate. 
2. The big factor of daily or yearly 
cost of giving telephone service is the 
Most 
have to use from 60 to 70 cents out of 
dollar of 
this respect the 
different from any 
and the 


this is the fact that our product con 


pay roll. telephone companies 


every revenue to meet this 


cost. In telephone 
other 


business 1s 


utility business reasons for 
sists chiefly of personal service, while 
furnish an impersonal 


Unless 


reduced materially— 


other utilities 


service or commodity wage 


scales should be 


and even our subscribers would hesi 
tate to 


present 


demand or desire this under 


economic conditions—there is 
comparatively little revenue left out of 


dollar 


decrease in rate could possibly be made 


each received Irom which a 
(as suggested by points 2 and 3 above) 
or from which the actual increases in 


other expenses and annual costs can 
be paid without an increase in rate, or 
number of revenue dollars received. 

3. Commodity prices of most of the 
materials and parts making up a tele- 


phone plant (cables, pole lines, wire, 
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apparatus, etc.) did reach a maximum 
in either 1920 or 1921, although they 
are still from 70 to 100 per cent higher 
than they were in 1914, when the great 
war started, and much higher than 


they were in 1918 when it ended. 


Where Public Is Ignorant 


But—and this is the big fact which 


the public dor not understand and 
which our publicity must emphasize 
nd expla 1 r fully the average 
cost d value of the plant in use per 
te ephe I¢ } vyone up every V ¢€ rs ( 
1914; it is now higher than ever be 
fore, and it must continue to increase, 


rather than noticeably aecrease, tor 


some years to come: this being true 
even tft unit prices ot 1 iterial col 
tinue to fall However th have 
risen slightly during the current vear 

r) S ict see S pal 1c 1 i] to the 
public and pre ly I] t at first 
ea cepted is true - ce 1 ~ ot true 

connection with ordinary retail or 
wholesale business with which they 
are more familiar It is not true of a 
business having a relatively’ small 


fixed investment per customer and a 


quick turnover of goods bought and 
soon disposed of at current prices. But 
it is true of the telephone company, 
the railroads, and others having large 
and costly fixed plants Your books 
and our books show it 1s a fact, and 


its mathematical demonstration is an 
easy matter 

During the war we all spent as little 
as possible on plant extensions and 
used our facilities as fully as possible 
As a result (using our large Chicago 
exchange as an example) our average 


investment per station increased only 


8 per cent up to 1920, which was the 
vear of peak commodity prices. But it 
has incre ised more T ipidly each Vea! 
since and now shows an increase of 27 


per cent overt 1914 A d to show that 


this is not peculiar to city conditions, 
our average for the entire suburban 
division, covering eight counties around 
( hicags Ss now 26 eT ent pbove the 
figures for 1914, practically the same 
increas¢ is the case oft Chicag 

Or ¢ rst the ex inatio1 s that 
the commodity price hile o1 the 
downward trend il otice ) ess 
than three or four vears ag ire still 
far higher than our pres¢ iverage 11 
ust ind therefor i idditions at 
resent prices will st turther raise 
the iverage until the t gures cross 
igall which, Ss indicate ry the 
chart, will n occur for s e time to 
come 

The carrying charges of this 1 
creased investment as well as the in 


crease in taxes, to which we have all 


been subjected, will have to be paid 
out of the 30 or 35 cents left of our 
revenue dollar—after wages are paid. 


With wages not reduced and other 
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items increased, this remainder is too 
small. 

Now as to our point No. 4 “You 
haven't suspended dividends yet, so | 
guess you don’t need any more money 
in my town; not just yet.” It is not 
true that nothing should be done to 
equalize and adjust rates in one ex 
change until the company owning that 
exchange is in financial straits. Such 
1 plan is economically and financially 
unsound, which means in the case of 
a public utility that it is against the 
best interests of the public served and 
to be served by that utility \s a bus 
iness proposition it is. the same as 
though the management of a depart 
ment store paid no attention to each 
separate department, but continued to 
sell shoes, or hardware, or hosiery, at 
a loss until the whole store was 11 
financial trouble. Certainly we should 
have no difficulty in meeting such an 
irgument in connection with any one 
situation which develops a local need 
for increased revenue based on the 
facts of its present financial standing. 

he fact that the value of our service 
is still far above any price we have so 
far asked for it, or are likely to be 
required to ask for it, is the most com 
forting fact to our stockholders and 
to us as managers of their properties. 
We owe it to the public, and to our 
professional selves, to produce good 
service at the lowest adequate rates 
sut if the facts show that we need 
higher rates we need never fear that 
we cannot secure those rates due to 
their being above value and therefore 
impracticable We must only show 
our facts and prove our case As a 
matter of fact, there are a great many 
companies in the state that have had 
to reduce or pass dividends or pay 
them out of surplus set aside for de 
ferred maintenance. These companies 
can look ahead to the time in the near 


future when, under existing rates, there 
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will be no surplus and dividends will 


have to be suspended. 


Protect Company Entirely 

In this connection let me quote from 
an opinion of Chairman Prendergast 
of the Public Service Commission of 
the State of New York, in a recent 
rate cas¢ 

“The provision of the statute re- 
garding the preservation of the prop- 
erty of the company does not refer to 
its preservation in a physical sense. 
It means the preservation of its prop- 
erty as a whole, or its corporate in- 
terests as a whole. The preservation 
of the property means that the com- 
pany will be empowered to make such 
charges for its services as will enable 
it to carry on its business without the 
fear of financial embarrassment, make 
its plans uninterruptedly for the exten- 
sion and improvement of its business, 
and preserve and maintain its credit. 
\ll of these considerations are subject 
to the company being allowed a fair 
rate of return.” 

“It must be remembered that the 
company can never recover losses that 
it may sustain in this way, and I hold 
that it is just as immoral to deprive a 
public utility of its just returns as it 
would be to knowingly permit a utility 
to charge a higher rate than that to 
which it was entitled, and in that way 
exact from the public tribute that it 
should not pay.” 

One more fact which we must not 
overlook nor fail te state on every oc- 
casion is the basic fact of all utility 
service, that the service itself—its qual- 
ity, its adequacy, its dependability—is 
the important thing in all places at all 
times. Such service must first be 
given and maintained. The rates for 
such service are then determined on 
a fair basis, but as an entirely sec- 
ondary matter, to fully cover the cost 
for such good service. This is what 
the public really wants and we should 
recognize such real demand even 
through the smoke screens which are 
so often thrown up to cloud the real 
issue. Give the service, satisfy the de- 


(Concluded on page 42.) 
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Pointers on Line Wire Work 


Stringing Line Wire Calls for Careful Work 
that Is Described in Current Installment of Hig- 
gins’ Series—Data on Common Return System 


Where more than one or two wires 
are necessary, especially when copper 
wire is used, the stringing of lines must 
be extremely well and carefully done. 
In stringing more than two wires, the 
use of a running board (Fig. 1) has 
been found to be very convenient and 
in most cases absolutely necessary. It 
is important that all the wires be 





iid 


DRAG ROPE 





Fig. 1. The Running Board 


drawn as near as possible to the same 
degree of tautness and a method ire- 
quently used is shown in Fig. 2. Wires 
of the same size should be pulled up 
with this apparatus. If six wires are 
being pulled up, a three-sheave block 
will be necessary. With eight wires a 
four-sheave block, and with ten wires 
a five-sheave block. Before the work 
of stringing the wires is started, the 
insulators to which the wires are to 
be attached should be fixed in their 
proper position on the cross-arm or 
brackets. Care must be taken to see 
that the end poles and arms are prop 
erly guyed so that they may be held 
in the proper position. 

When the running board is to be 
used, a rope should be carried over the 
cross-arms for a distance of from 
twelve hundred to fifteen hundred 
feet, and its end fastened through the 
ring in the center of the running 
board The reels with the coils of 
wire should be placed at the end of the 
line and one end of each wire fastened 
to the running board. If mechanical 
means or horses are used to pull in 
the wires, they should be started slow- 
ly and speed gradually increased as the 
situation may warrant. On each pole 
a lineman is required to lift the board 
and wires over the top of the cross- 
arm or to guide it around the pole 
when wire is being strung on lower 
arms. In the latter case it will be 
necessary to take off the wires on one 
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side of the running board and fasten 
them again when the running board 
has been taken around to the far side 
of the pole. Suitable snap _ blocks 
should be provided so that this work 
may be done quickly. 

When the reels have been emptied, 
the wire should be fastened tempo- 
rarily and the process just described 
repeated until the entire line is strung 
The apparatus shown in Fig. 2 is then 
used for drawing up the wires to the 
required tautness, allowing the proper 
sag as indicated in the previous article. 


Smooth jaw grips should be used to 
avoid injury to the wire. The wire 
having been drawn to the proper ten 
sion, it should be held in place tem 
porarily by means of a short loop of 
rope and clamp fastened to the wire 
near the cross-arm, the loop of the 
rope being fastened around the in 
sulator pin. 

Let me emphasize again the neces 
sity of extreme care in handling cop 
per wire for reasons which have been 
explained in a previous article. All 
coils of copper wire should be cart 
fully examined to see that the wire has 
not been injured in any way during 
transportation. If injured, then the 
injured piece should be cut out and not 
used. If badly injured, the entire coil 
should be rejected. In stringing wire 
under all circumstances great cart 


must be exercised to avoid twists and 





kinks lf the wire becomes kinked 
the injured portion must be cut out. 
Otherwise trouble will result later. It 
is always a difficult matter to string 
wires direct from the coils; hence a 
reel should always be used. This rule 
is imperative in stringing copper wire. 

In stringing the wire, the longest 
lines should be placed on the upper 
arms and the shorter wires on the 
lower arms. If one cross-arm only is 
used, then the longer lines should be 
on the inside and the shorter lines on 
the outside of the arm. On existing 
lines, transferring may be necessary, 
but it is advisable on account of con 
venience of tracing the wires later and 
it also improves the appearance of the 
line As a general rule the outer pins 
should not be used until the inner pins 
have been fully occupied. Wires must 
retain the same relative position on 
pins and cross-arms throughout their 
entire course and must not jump from 
one set of pins to another on the same 
or adjacent poles. The only exception 
to this rule 1s where transpositions are 
necessa®ry 

In stringing single wires the follow 
ing hints, taken from a pamphlet by 
Mr. H. N. Faris of the 


Switchboard Supply Company, may be 


Kellogg 


of some use “Dead end the wire at 
the starting point, not on a_ bracket 
nailed on the side of the pole, but by 
passing the wire around the entire pole 
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breaker or 


using a circuit not less 
than four brackets nailed on _ back 
wards in a circle around the _ pole 
Leave the lineman at the foot of the 
second pole, where he is to remain 
until at least a half-mile straight 
stretch has been strung along the 
ground at the foot of the poles Pull 


to the furthest pole the wire will reach, 
dead end and throw the fractional span 


which is left into the wagon and it 


into tie wires. Take end 


half 


may be cut 


of new coil and make a connec 
tion to the tight wire and reel off an- 
other half-mile coil and proceed as be- 
the will 
carrying up and tying in 


the 


fore. Meanwhile lineman 


have started 


the tight wire. If spans are rea 


sonably short, he will not attempt to 


tie in at the last pole, but will come 
the dead 


the wire is pulled ahead. 


ahead to end and wait until 


He then cuts 
the dead end loose from the pole, fin 


ishes the half connection and resumes 
tving in where he left off.” The same 
method is used for stringing two 


lines that two men are 


bracket 
used for tying in 


except 


This method is very 
convenient in stringing rural lines in 


territorv where the right of way 1s 


clear of trees and other obstructions 


\het 


trees that cannot be 


lines must be carried through 


cleared or trimmed 


to permit clear passage for the wires, 


tree wire witl suitable insulatior 
should be used This insulation con 
sists of 3/32 in. rubber covered, taped 
ind with two braids over all. Where 
tree wire is used, if there is danger ot 
ibrasion from limbs or large branches 
should be suitably protected The 
ear space betweel the crown ot the 
road and wires crossing same should 
i ys contorn te requirements 11 
t eighborhood ut no cast 
uid it be ess tT il twetl one ect 
ind sho ( ita ] \ ina the 
res by not less ha twent nches 
except he the ire rigidly attached 
pole 


The writer is tempt to state t 

( splicing oO telepho vires s the 
nost important part 1 the stringing 
notwithstanding the importance Oo 
voiding kinks and injury The rea 
i is apparent since trouble due t 
egligence tringing the wires will 
de velo] Vet! qui kly nd Is Compara 
tivelv easilv remedied, while trouble 
due te carelessness and negligence 11 
the proper splicing of wires does not 
ippear immediately and when it does 
ippear is expensive and difficult to lo 


cate Perhaps more trouble today i1 
the smaller exchanges and rural lines 
is due to poor splicing than ar \ other 


single defect 
Che writer was called to locate som«¢ 
trouble 


after 


recently in a small exchange 


and locating the actual trouble, 
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the line being almost open, he made a 
test of all the that 
exchange, the result being that 86 per 
the 


ance joints. 


voltmeter lines in 


cent of lines showed high resist- 


A list of these was made 
up and given to the manager with de- 
tailed how to them 


instructions run 


down with the use of a Pignolet volt- 
a method which was fully ex- 
TELEPHONE ENGINEER, Vol. 
1924. Another 


month 


meter, 
plained in 
28, No. 3, 


visit 


February, 


was made nearly a later, 


but notwithstanding the efforts of the 


writer to impress upon the manager 


the importance of having these trou 


bles cleaned up, only three lines had 


been fixed and these in town where 


they were easy to get at. The laziness 


of some small exchange managers and 


ee 
eree 
Gena 
J a, - fad 
é > al > | ge - 
= OI II ae 
; Zine 
Fig. 3 
their unwillingness to think and study 


out their problems is appalling and a 


source of great expense to the owners 


and annoyance to the patrons. Expen- 


sive instruments, tools and every con- 


venience are provided for such men by 
| 


the companies, but it seems that some 


of the men are interested only in loiter- 


ing around the streets waiting for quit 


ting time and pay day 
Copper and iron wire cannot be 
treated in the same manner as regards 


splicing. In the case of copper wire 
the splice is universally made with 
vhat is known as “the McIntyre 
sleeve” (Fig. 3), which consists of two 
ppet tubes welded together. of the 
roper dimensions to t the required 
vire The following table gives the 
size, diameter and number of twists 
of the different gauges Che writer 
hesitates to recommend the use of irot 
slee es Tor iron wire, solely because 
the risk that they will not properly be 
made up 1s very much greater than 
the ase of copper wire Moisture 
gets into the sleeve and the lack of 
mnitormity in the metal sleeve and 
vire sets up electrolytic action whic] 


produces corrosion and consequently 

igh resistance joint 

Ni 10 BWG iron has a diameter 
ot .134, while No. 12 has a diameter 
of .109 and No. 14 has a diameter of 
O83 In the case of iron sleeves, it is 
est to give them an extra half turn 

It is the experience of the writer 
that it 1s well to use a separate clamp 
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on 


These 
clamps come in two types, one having 
four round holes (Fig. 4a) suitable for 
twisting bare wires, including copper 
wire Nos. 6, 8, 10, 12 B. & S., and iron 
Nos. 8, 10, 12, 14 BWG. The 
reverse side has openings for twisting 
double thus making a 
The side for dou- 
ble tube sleeves fit copper sleeves Nos. 
8, 10, 12, 14 and 17 B. & S., or iron 
sleeves Nos. 10, 12, 14, 16, 19 BWG. 


This size of clamp is known as the 9 


lor copper wire splicing only. 


wire 


tube sleeves, 


combination clamp. 









Fig. 4-B. 


in. The other type (Fig. 4b), known 
as the 11% in., is provided with five 
round holes for twisting bare wire and 
an oval opening for guy or messenger 
strand. This size fits copper wire Nos. 
4, 6, 8, 10, 12 B. & S., or iron wire Nos. 
6, 8, 10, 12, 14 BWG. The 
467 x .624 in. The reverse 
has five twisting 
double tube sleeves, as follows: Cop 
per sleeves Nos. 6, 8, 10, 12, 14 and 17 
B. & §S., iron sleeves Nos. 8, 10, 12. 
14, 16, 19 BWG. This type of clamp 
hard to beat for all 


strand 
opening is 


side chambers for 


is very around 


telephone splicing 


In Fig. 5 is shown a common source 
of trouble, not only developing high 
resistance due to corroding when un- 


der tension, but also develops a very 
While the work of mak- 
laid 


bad cut out. 


ing these 


joints has been usually 





Fig. 5. “Hook” or “Baling Wire” Con- 
nection. A Common Enemy of 
Service. 
to the tarmer, the writer has found 
that many of them are the work of 
careless, indifferent or inexperienced 
linemen. — 

In splicing iron wire without sleeves 
two methods are used, namely, the 
American or Western Union joint, 
shown in Fig. 6, and the three-wire 
joint shown 1n Fig. 7. The three-wire 
joint makes a very fine connection 
when properly made, but very few 
linemen like to make it because it 
means extra work for them. Either 


COMPARATIVE TABLE FOR STANDARD SLEEVES 


; & S Copper 


No Diam No. of turns 
10 102 3 
1? OR1 3 
14 064 4 
17 045 4 
18 .040 4 


No. 9 and larger 


N.B.S.Copper 


No Diam No. of turns 
12 .104 ° 
14 .080 3 
17 “045 ‘ 


takes 3% turns 
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type is satisfactory if properly made. 
Preferably the center or “neck” of the 
splice should be soldered in order to 
insure a perfect connection. A _ splice 
having a shorter neck is sometimes 
used, but the writer prefers the splice 
shown in Fig. 6, as the tendency to 
pull together under strain is not so 
great and examination from the road 
for high resistance joints is much 
easier than in the case of the short 
joint. 

Iron, though bright when new, soon 
rusts when exposed to the elements. If 
two bright iron surfaces be firmly 
clamped together, so as to make it as 
nearly air and moisture proof as pos- 
sible, the contact thus made will re- 





Fig. 6. 


main bright for a long time. Pressure 
therefore is important in good splicing. 

The method of making the three- 
wire splice is not undersiood by many 
linemen, so that the following may be 
useful: Place a piece of wire twelve 
inches long alongside and parallel with 
the other ends, then place the con- 
nectors about three inches from one 
end and wrap both free ends around 
the line wire. The connectors are then 
placed at the other end of the splice 
and the remaining two ends wrapped 
around the line wire. The connectors 
are then placed on the wrapped ends 
and the splice is firmly twisted with 
a pair of pliers placed lengthwise with 
a splice at the opposite end. 

Some linemen wrap tinfoil around 
their joints. The writer believes that 
this will not do any harm but cannot 
see that it has any real value. All 
‘wires should be thoroughly cleaned be- 
fore being spliced together; otherwise 
defective joints will surely result. In 
the case of copper wire emery cloth 
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Fig. 7. 3-Wire Iron Wire Joints. 


should be used, as scraping the copper 
wire destroys its tensile strength. Do 
not forget that high resistance joints 
not only affect transmission but are 
frequently the cause of an unbalanced 


metallic circuit line. Especially is this 
true where phantom circuits are used 
which require as nearly a perfect bal- 
ance as is possible to obtain. Bad 
splices also affect the calculations of 
wire chiefs who are trying to locate 
trouble and their tests are governed by 
the conductivity of the line under nor 
mal conditions. If a high resistance 
joint exists and he does not know it, 
his location of the trouble will be mis 
leading. Results of exhaustive tests of 
splices made by C. T. Rashman have 
been reported in the Electrical World. 
These results were also’ published 
some time ago in TELEPHONE 
ENGINEER. They tend to prove that 
the important part of an iron splice 
was the neck and that not less than 
five properly made turns should be used 
at this point in the splice. Fig. 8 
shows different splices used in these 
tests. That indicated in No. 5 is con 
sidered the most efficient splice Che 
tension at failure as shown by these 
tests is given in the following tabl 
Turns Faiiure 


in Tension 
Neck. Lbs. Cause 


3 230 Splice slipped 
} 230 Splice slipped. 
5 475 Wire broke outside of splice 
6 475 Wire broke outside of splice 


Common Return System 
On a recent trip west the writer 


in succession visited three exchanges 


4 Se a = a ae 
Ss Ss aes 
Fig. &. 


which are still using the common re 
turn system, but the men operating the 
exchanges did not seem to understand 
the technicalities of that system. 
Although this system has been obso 
lete for many vears, there are still a 
large number of exchanges using it 
Therefore some discussion of it may 
not be out of place in order that best 
results may be obtained from its use 
until such time as it is replaced by the 
full metallic system. It must be un 
derstood, however, that the writer is 
not recommending the system for use 
in this modern day and age. 

To those who are familiar with the 
early history of telephony, it will b« 
remembered that originally all tele 
phone lines were single wire circuits 
(known as grounded circuits) and the 
practice of using earth return con- 
tinued for many years. With the ad- 
vent of electric light and street car 
service and later the high tension lines, 
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grounded circuits are now almost in 
the discard except in the rural dis- 
tricts. Even there, it is only a matter 
of a few years until they will have to 
be abandoned, due to the linking up 
of small cities by the high tension 
lines. On account of the cheapness of 
the grounded circuit service, many 
people were willing to put up with 
the cross-talk, but the inductive inter- 
ference from the high tension lines 
develops a peculiar hum and noise on 
these circuits which makes their use 
absolutely impossible. \s a happy 
medium between the grounded cit 
cuit and the metallic circuit service, 
the common return was devised and 
developed by a Mr. MeceCluer oi 
Richmond, Va., many years ago and it 
is still in use in many communities 
While it eliminates the cross-talk, to a 
large extent, it is a question if the 
expense of installation of such a sys 
tem is justified where inductive inter 
ference from high tension lines exists 

The common return system pro 
vides for each main and branch pol 
line of the telephone exchange, a cop 
per return wire to which the tele 
phones of that neighborhood are con 
nected, instead of using ground rods, 
as in the grounded circuit system. If 
only a few telephones are connected 
to a common return wire, the cross 
talk and inductive interference is con 
siderable, while if emough telephones 
connected up even a break in the re 
turn wire would not result in cross 
rings or any appreciable amount of 
interference. This is due to the fact 
that when only a few telephones are 
connected to a common return, the 
current which does not return by the 
return wire leaks through the other tel 
ephones and produces cross ringing or 
cross talk. When a large number of 
telephones are connected using the 
common return the current divides 
itself up into such small parts that no 
leakage is perceptible. 

The return wire should be kept thor 
oughly insulated in order to get as near 
the metallic effect as possible The 
chief disadvantage in such svstem 
is the lack of similarity between the 
two sides of the line, one being the 
actual line wire and the other wire 
common to all the subscribers. A me 
tallic circuit gives a complete balance 
of the subscriber's line and renders it 
free from cross-talk, cross ringing and 
inductive noises. 

Naturally the question of the size of 
wire which should be used in a com- 
mon return system is extremely im- 
portant. It has therefore been cus 
tomary to calculate the gauge of the 
wire by the resistance it should have 
from the center of distribution to the 
common meeting point at the central 
office. This is based on the assump- 
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tion that the preventable cross-talk 
is due to the resistance of the com 
mon return By making this low 
enough a maximum degree of immu 
nity can be obtained from stray cur 
rents. However, it must be clearly 
understood that it is almost impos- 
sible to avoid the cross-talk caused by 
magnetic and static induction between 
wires Even metallic circuits have 
been known to cross-talk quite badly 
until transposed so as to make the 
exposure uniform throughout the en 
tire circuit [Two rules are in com 
mon use for computing the resistance 


of the common return 


] Let 
RR resistance of the common re- 
turn 
R average resistance of a line in 
cluding drop, bell and line 
wire 
N number of lines in the lead. 
number of lines likely to be 
in use at any one time; 15% 
may be used for this pur 
pose 
Then 
R 
R 
N —n 


The above formula makes the com- 
non return have a resistance equal to 
the assumed joint resistance of all the 


lines not in use. 


2 Let 
RR resistance of common return. 

R resistance of average line, in 
cluding drop, bell and line 
wire 

N number of lines in the lead 

Che 

| 
R 

N 

This te ula make the common 

return have a resistance equal to the 
oint resista e of all the lines cared 
to vy the return wire 


\nother formula which has found 


some ivor S s follows 
Rd Rr RI 
IX « 
Rn 
IX esistance t ppe re r the 
erage leng ‘ tl line 
es 
IX esistant of the droy 
R esistance of the ringer 
R1 esistance of the line (average 
RR be Ol lines Oo i le id ( 
nolec 
Many manufacturers are now elim 
inating a good deal of cross-talk on 
commo return system by winding 
the drop coils to a higher resistance, 
say 500 ohms and using ringers at 


orrespond with 
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this resistance. This tends to keep 
the return current to the return wire 
where it belongs or at least distribute 
it uniformly among the lines. 

While the above methods give fairly 
good results under certain conditions, 
they are not entirely accurate. It is 
apparent that the smaller the number 
of lines on any return the higher the 
resistance of the common return. In 
other words the efficiency of any com- 
mon return wire varies with the num- 
ber of stations using it. At first 
though it would appear that the more 
lines connected the more leakage paths 
there would be to assist the return 
wire to perform its work; hence a 
smaller sized wire might be used 
However, experiment and practice 
show us that for a lead of 500 lines or 
under, this effect will be negligible. We 
may therefore conclude that for small 
plants the resistance of the common 
return wire should be in the neighbor- 
hood of one ohm, regardless of the 
number of lines in the lead. 

Where cable is available, the line 
should be metallic through the cable 
and the common return should be 
connected to the lines at that point. 
This is done by connecting one side 
of the cable pair to the bus bar of 
the common return and the other side 
of the line to the line proper. This 
method permits the common return 
leads being kept separate, which has 
been found to reduce inductive effects. 
Furthermore, it permits metallic cir- 
cuit service being given to subscribers 
desiring it It is well to remember 
that wires are very superior to the 
earth. As conductors of electricity the 
lines are thrown out of balance if the 
common return is grounded instead of 
insulated, as it should be. The sep 
aration of the common return leads 
as above indicated has a tendency to 
confine the inductive interference to 
its own lead 


Telephone Selling Facilities Erie 
Building Feature 


Erie, Pa.—One of the interesting de 
tails of the new $250,000 home of the 
Mutual Telephone Co., upon’ which 
construction will begin soon, will be 
several rooms devoted to the use of 
traveling salesmen who want to covet 
trade in surrounding towns by tele 


phone 


Tavlorville, IllL—Ed. Purcell has 
been appointed general manager of the 
Consolidated Telephone companies 
Jack Finley, for many years with the 
Hillsboro Telephone Co., has been 
made Consolidated’s superintendent of 


line Ss 
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Indiana Bell Mobilizes Ballot 
Patriots 


Indianapolis, Ind.—On election day 
each Indiana Bell operator in answer- 
ing a call said first: “Don’t forget to 
vote today,” or, “Have you voted?” 


Jack Frost on Warpath Opens 


Season at Glasgow, Mont. 

Glasgow, Mont.—First snow storm 
loss of the season fell to the lot of the 
Glasgow plant of the Mountain States. 
Repair 
$3,000. 


expense was approximately 


China Busy With New 
Telephone Projects 


Shanghai, China.—Changchun (Ki- 
rin province) authorities have begun 
construction of telephone lines to cost 
approximately $240,000. The Shanghai- 
Nanking Railway is planning to in- 
stall a complete telephone train dis- 
patching system. 


Monongahela, Pa—Frank B. Bur- 
well, for 18 years in charge of the 
Monongahela district, has been trans- 
ferred to the Warren territory. 


Minn.—Folstad Brothers 
have bought the Holland Telephone 
Co. 


Ruthton, 


Mo.—Southwestern 
sell plans extensive improvements in 
the local telephone plant. 


Carruthersville, 


\line, Okla—Mrs. R. A. Wright of 
Cement has bought the local telephone 








plant 





OUR LITERARY DIGEST 


Review of Recent Publications 
on the Telephone and Allied 
Subjects 











Interior Wall Decoration, by F. N. 
Vanderwalker, Editor “American 
Painter and Decorator” 

This new volume of 450 pages de- 
scribes and illustrates all the different 
methods of finishing interior walls. It 
gives explicit directions as to how the 
various effects may be obtained, what 
materials and implements should be 
used, time and cost factors, etc. Spat- 
ter work, Color Stippling, Glaze Col- 
ors, Tiffany Effects, Plaster Staining, 
Sand Float, Sponge Stipple, Spanish 
Palm Finish, Roman Travertine, Old 
English, Holland, French Caen Stone, 
Italian Plaster and other artistic rough 
Other 
chapters are on Painting, Calcimining, 


textures are treated in full. 


Preparing Surfaces and Hanging Wall 


| abric S 
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Norris New Illini Chief cree Bob ae 


Monmouth Man Succeeds Dr. Gordon at Big Meet 


Peoria, I1l—Back to his plant, his 
practice and his posies went Dr. H. E. 
Gordon from the annual convention of 
the Illinois Telephone Association with 
a sigh of relief, if that gentleman of 
sO many diversified activities ever has 
time to sigh. For the El Paso finan- 
cier and horticulturist at the biggest 
state meeting Illinois ever had con- 
cluded his succession of elections to 
the leadership of the association, with 
the election of Fred A. Norris of Mon- 
mouth, who was named president for 
the coming twelve months. 

Almost 500, including 176 operators, 
were registered at Peoria, and this big 
attendance, together with a_ notable 
array of exhibits, made the affair one 
of the big time events of the year in 
te lephone circles. 

During the Gordon administration 
the lilinois association has made great 
progress, now being in a position ot 
financial strength and very actively and 
definitely serving the many members 
who are cooperating in its advance 


ment 


Plant Service Planned. 

l-urther extension of the Illinois as- 
sociation’s work was indicated in the 
Gordon presidential address, as Dr. 
Gordon recommended the employment 
by the association of traveling cable 
and plant repairmen, who can come 
into the plants of the association's 
members and be of assistance in bet 
tering the toll service. Keeping toll 
service up to a high standard, Dr. Gor 
don impressed upon the convention, 
was one of the Independents’ vital 


iobs 


\ record of the association’s worl 
was presented by its secretary-treas 
urer, Jay G. Mitchell, whose efforts 
have been very largely reé sponsible Io! 
the Illinois program of member service 
being fulfilled. High spots in this re 
port were details of the success of the 
association’s service department’s op 
eration in bettering handling of traffic 
and getting favorable publicity for 
telephone companies, the results of the 
operators’ handbook, and the associa 
tion's work with the Illinois Con 
merce Commission. Particular atten 
tion has been given by the association's 
headquarters staff to inductive inter 
rerence Cases 

The association’s program for 1925 
according to Mr. Mitchell's report 
calls for continuation of the usual 
monthly district conferences and traffic 
schools, joint meetings with local civi 
bodies whenever possible, and an ag 
gressive good will de velopment can 
paign 

Approximately 96% of the telephon: 
plant investment of the state is repre 
sented in the association’s member 
ship. Mr. Mitchell credited A. R 
Patterson, who was re-elected as th 
association’s vice-president, with being 
the one who brought the membership 
up so near to the saturation point. Mr 
Patterson is chairman of the asso 
tion’s membership committee. 

Fred High of Chicago spoke 
“Making Service Pay” and cited i1 
stances of team-work that had lift 
communities out of mediocrit) 

‘The letter with a smile wins,’ 
Frank Bohn of Fort Wavyne advised 


the conventioners, in speaking 


as too frequently neglected DY tele 


phone companies that had made mucl 


t every other means in building up 
cordial appreciation from the public. 


HHe admitted that there are times 
when a letter must be exceeding! 


plan and to the point, but that court 


esy and tact, even under these aggra 
vating circumstances, should shine out 
in the company’s correspondence ble 
drew attention to the distinction be 
tween courtesy and servilitv in letters 
and gave many practical pointers for 
the guidance ot telephone ompanies 
in properly handling its letter tacts 
vith the public 

Details of the nationa issociation s 
work were given by the U. S. I. T. A 
secretary, ( ( Deering. Mr Deer 


ng, in speaking on rates, stressed the 


that 


wisdom of a telephone company t 
had been successful in getting its rates 


raised, helping its neighbors in { 


ting through a justifiable increase 

Dean Charles M. Thompson of the 
University of Illinois, College of Con 
nerce and Business Administratio1 
reported on the year's work oO ¢ 
public utility management course 

One of the convention teatures was 
the paper of A. R. Bone, commercial 
superintendent of the Illinois Bell 
How Can Growth and Satistact 
Balance Sheets Be Maintained?’ This 
address is printed elsewhere in_ this 
issue 

“Wohi an Overhead Constructio1 
(irder?”’, an address which outlined the 
Illinois Commerce Commission's ideas 
proper construction, Vas delivered 
he ( nvention by J How ird M if 
hews, assistant chief engineer or the 
MMMISSsio1 This paper also appears 


this issue of TELEPHONE ENGINEER 


(Concluded on page 
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The People’s Telephone 


The telephone knows no favorites. 
It does the bidding of the country 
store and of the city bank. It is 
found in the ranch house kitchen and 
in the drawing-room of the city 
mansion. Its wires penetrate the 
northern forest, stretch across the 
prairie, are tunneled under city streets. 


The telephone knows no favorites. 
Its service to all the people is of the 
same high standard—the Bell System 
standard. Twenty-four hours a day 
it carries the voices of all. For the 
benefit of all, the long-distance cir- 
cuits are kept in tune. Numberless 
discoveries and improvements devel- 


oped by the Bell System have made 
the telephone more useful for all the 
people. In America, all can afford 
the telephone, for Bell System service 
is the cheapest, as well as the best, in 
the world. 


The telephone knows no favorites. 
It is not owned in any one locality or 
by any particular group of men. It is 
owned by 350,000 stockholders, who 
represent a cross-section of the thrift 
of the whole country. The owners of 
the telephone are those it serves. 


In America to-day the 15,000,000 
telephones of the Bell System con- 
tribute to the security, happiness and 
efficiency of all the people. 
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Define Construction Rules | 


Illinois Commission Proposes Construction Rules 
in General Order 115—Tells Purpose of Rules and 
Cites Reason for Supplementing and Revising Order 


(Asststant Chief Engineer, Illinois Commerce Commission ) 


Generally speaking, the primary pur- 
pose of a set of construction rules is 


to bring about the highest possible 
grade of construction consistent with 
its cost and benefit to the public. 


Clearances, strength requirements, etc., 
are proper when they insure adequate 
safety and service and at the same 
incur no 
Too little 
strength constitutes a hazard; too much 


places an unnecessary burden upon the 


time unnecessary expense. 


clearance or inadequate 


public using the commodity. Speciti- 
cally, then, the main purposes of a set 


of construction rules are: 


1—To promote safety: 

(a) By prevention of hazards re- 
sulting from failures of physical prop- 
erty (such as accidents from contact 
with charged conductors or low wires 
over tracks; striking leaning or broken 
poles, StC,}. 

(b) By prevention of service failures 
which may affect safety of human life 
and property (such as failure of elec- 
tric supply or of communication means 
in emergency). 
2—To insure reasonably reliable ser- 
vice: 

(Attendant conditions, such as im- 
portance of service and amount of inr- 
vestment may determine what “rea- 
sonably reliable” service is, but cer- 
tain minimum requirements should be 
met to the end that the public may be 
served without undue economic loss 


or inconvenience due to service fail- 
ures. ) 
3—To improve cooperative relations 


between utilities: 

(Notices in advance of construction 
to those utilities likely to be affected, 
and an exchange of pertinent informa- 
tion tend to prevent the development 
of undesirable conditions arising out of 
failure of one to give consideration to 
the rights of another.) 
4—To serve as a guide to practice 

(While minimum requirements only 
are set forth, compliance with them 
will insure reasonable safety and ser- 
vice. They should operate to prevent 
construction which a authority 
would disapprove.) 


good 


5—To encourage uniformity in con- 
struction: 
(a) Within properties (since uni- 


formity makes for efficiency). 

(b) Between properties in different 
states (thereby promoting economic ad 
vantages that always follow standardi- 
zation and adding to the convenience 
of those building in different states). 


In the formulation of a set of 


kind 


rules 


of this there is a need on one 


*Tllinois Telephone Convention address. 


By J. HOWARD MATTHEWS* 


that comprehensive, in 


that all possible conditions should theo 


hand they be 
retically be covered; on the other hand, 


considerable may be lost by making 
rules so complex as to be difficult of 
understanding. Instructions of this 
kind should be such that they can be 
line 


pany throughout its organization as a 


used by the constructing com- 
guide to proper construction. The con 


tractor or the line foreman, the de- 
signer, the and the 
ought all to be able to understand their 
meaning and their application. 

When any individual, association, or 


corporation, or any other agency de 


engineer farmer 


sires information relative to procedure 
in line construction and relative to the 
type of construction to be employed, 
rules in a 
their 


it is well to have a set of 


may be put into 
hands, that a 


study of the rules will insure a safe 


form which 


knowing reasonable 


and serviceable type of construction 
and a safeguarding of the interests of 
the other public utilities already in the 
field. We have tried to meet these de- 
mands in the proposed rules. 


Why New Rules? 


A number of 
Commerce Commission adopted a set 


years ago the Illinois 


of rules for overhead electrical con 


struction, known as General Order 3( 
performed an im 
had the effect 
condi 


rules have 


work 


These 
portant and have 


of materially improving line 
They 


obsolete in 


tions. have now become out 
grown or many respects 
and experience in applying them has 


shown wherein improvements should 
be made. 

We felt, still feel, 
time of its promulgation, General Or 


creditable set of 


and that at the 


der 30 was a very 


rules, but as the arts and practices ot 


telephony and electrical development 


advanced there also developed a de 
mand for parallel progress in require 
thereto Present-day 


ments relating 


development calls for more attention 


to clearances and strength require 
ments than has heretofore been given 

With 
the light of 
have felt for some time that the exist 


these factors in mind, and in 


greater experience, we 
ing rules covering this subject are in 
need of revision, particularly in that 

(1) The rules are not complete; they 
omit a great many minor points which 
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are met with continually. In certain 
where the rules ought to be 
specific in themselves, the decision of 
the commission is necessary to deter- 
mine the character of construction re- 
quired. 

(2) The rules are indefinite where 
relating to less than 5,000 volts in that 
it is not clear what the required ap- 


cases 


plication of the National Electrical 
Safety Code to such crossings might 
imply. 


(3) Classes A and B, as defined in 
General Order 30, appear to be en 
tirely different from any classification 
given in any other set of construction 
rules. This results in confusion, par 
ticularly where an organization is do- 
ing work in more than one state. 

(4) General Order 30 considers only 

different degrees of hazards for differ- 
ent voltages and not different densities 
of population. There are but two gen 
eral voltage classifications for deter 
mining hazards, classifications for pur- 
pose of clearances differing in each sec- 
tion. There is no apparent reason for 
this lack of uniformity. 
5) General Order 30 limits spans at 
crossing for both supply and _ signal 
lines, regardless of loading strength re- 
quirements, etc. Frequently long span 
construction may be more stable than 
short span construction and the pro 
posed rules recognize this 

(6) The kind of guys permitted at 
railroad crossings and where supply 
lines signal lines would be en- 
tirely inadequate for many conditions 
of loading. 

(7) Elaborate detailed specifications 
are given for identifying structures. It 
is proposed to modify these in an ef- 
fort to secure the same results at 
expense 

(8) General Order 30 contains no 
unit fibre stresses or factors of safety 
for wood pole construction. This is a 
very important item of line design and 
is fully covered in the proposed rules 

(9) Rules relative to the grounding 
of circuits are indefinite and have been 
misinterpreted. 

(10) Many references are made to 
the National Electrical Safety Code, 
particularly for loading conditions and 
for determining the acceptability of 
crossings. The proposed rules will be 
complete in themselves and carry deh 
nite requirements which, under the 
present rules, are impossible or very 
difficult to apply 

(11) No consideration is given in 
General Order 30 to the necessity for 
increased separation between conduc 
tors with large sags. 

(12) Specific clearances and strength 
requirements are fixed regardless of 
such conditions as density of traffic, 
loading of lines, character of lines 
crossed, etc. 

(13) General Order 30 does not spec- 
ify clearances between supply and sig 


cross 


1 
less 
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SUTTLE sew roman 
LAWRENCEVILLE, ILL. 


Suttle [Equipment Co.’s business so far outgrew its 
original location at Olney, Ill., that we just had to move. 





So we built our own building at Lawrenceville, Ill, and 
made it an ideal plant for rebuilding and storage of tele- 
phone and electrical apparatus, and for printing of tele- 
phone forms. 


t 





Now we're getting straightened away after moving, and 
are all set to make a bright new chapter in the history ot 
the Suttle Equipment Co.’s steady development. 





Not long 
ago, a small shop that bought used telephone equipment 
and skillfully rebuilt it so its service and appearance was 
practically that of new apparatus. Often, we bought the 
entire equipment of a plant that was in a consolidation. 


You know how we have served and grown. 


relephone men soon learned that the Suttle Equipment 
Co. was the place to come for bargains in rebuilt equip- 
ment, for there they always got just what they wanted. 


Then our business in printing standardized telephone 
forms started, and that, too, grew swiftly because quantity 
production and an intimate acquaintance with telephone 
company needs qualified us to make buyers the most inter- 
esting propositions. 


With our fine new plant, laid out ideally for our work, 
and big enough to give us the space we need for a con- 
tinuously growing business, we can serve you better than 
ever before. 


\sk us for Suttle rebuilt bargains, and always get the 
Suttle samples and quotations on your printed form re- 
quirements. 


SUTTLE EQUIPMENT COMPANY 


401, 403, 405 NORTH FIFTEENTH STREET 
LAWRENCEVILLE, ILLINOIS 
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nal lines in cases of overbuilds or con- 
flicts. 

(14) General Order 30 contains no 
rules discouraging the overbuilding of 
signal circuits by power lines. 

(15) General rules are given in Gen- 
eral Order 30 where inductive influence 
is considered likely with a statement 
of permissible parallels for given volt- 
ages, separations, etc. These rules 
have been used, or possibly misused, 
where as a matter of fact they were 
not properly applicable. Sufficient 
studies have not yet been made to 
warrant the adoption of the values 
contained in that rule. 

(16) Grounding of metal poles and 
metal arms on wooden poles is required 
at crossings without extra insulation. 
Chis probably increases the liability of 
failure at the crossing. Such a rule 
clearly should be modified and that 
has been done in the proposed rules. 

(17) Guys are required on all cross- 
ing poles. No omission is permitted 
where poles are strong enough other- 
wise, or inside of angles or when cross- 
ing at points where guying is difficult 
or impossible. 

(18) Rules of General Order 30 con- 
tain some ambiguities, some obsolete 
and unreasonable requirements, and in 
many cases call for interpretation of 
their intended meaning. This permits 
various interpretations as each indi- 
vidual puts his own construction on 
the. rules 

(19) In the interest of standardiza- 
tion and national uniformity there is 
a need for revision in order to make 
the rules correspond more closely with 
those adopted nationally and generally 
in effect in other states where revisions 
have recently been made. 

One of the objects of the new rules 
is to make definite and concrete state- 
iments of adequate construction re- 
quirements In the past lines have 
been built largely on the basis of what 
was considered general practice. Def- 
inite construction specifications were 
practically unknown. A good many 
lines were built along the line of what 
the company had found to be justifia- 
ble from experience, or on the basis 
of the lineman’s practical knowledge 
of what constituted a good line. Many 
of these lines were well built, some 
were not In trving to apply this 
practical knowledge to new conditions, 
heavier leads, longer spans, and smaller 
poles, mistakes were made by wire- 
using companies and sometimes serious 
mistakes. 

The particular rules now under con 
sideration are quite specific in all 
points of clearances, strength, etc., and 
will, in a measure at least, provide in- 
structions for building lines where 
specifications are lacking. Sight must 
not be lost, however, of the fact that 
these rules provide minimum require- 
ments only and, in looking for require- 
ments to meet average good practice, 
something better may be justified. 

Hazards are provided against by 
grades of construction, depending up- 
on the importance of safety and the 
likelihood of hazard. The rules will be 
much more definite on this than were 


the old rules, particularly in rural dis- 
tricts. Poor construction and mainte 
nance of electric and telephone lines 
have been found to cause a great deal 
of trouble on telephone lines, resulting 
in seriously impaired service. 

The new rules will make more thor 
ough maintenance mandatory and, by 
serving as a guide to minimum re- 
quirements, will give the construction 
man a much better idea of what kinds 
of construction are required to meet 
good practice. 

The rules are quite definite in speci- 
fying the kinds of loads which will 
serve as a basis for strength require- 
ments. In order to obviate the neces 
sity of making calculations, tables are 
provided which show the size of poles 
which are necessary to meet the given 
strength requirements. 

A section has been provided cover- 
ing conflicting lines, a matter which 
is not covered in the present rules. 
This will probably prevent most of 
the overbuilds which have been one of 
the most objectionable features where 
electric and telephone lines are on the 
same highway. Proper notice is re- 
quired. 

The rules go into considerable detail 
relative to grades of construction, load 
ing, strength requirements, pole sizes, 
etc., at crossings. Under certain con- 
ditions, at least, these should provide 
greater protection to the signal cir 
cuits crossed. 

Among other things, the rules con 
template elimination of overbuilding; 
that is, except at crossings the conduc 
tors of one line should not overhang 
those of another. A number of condi 
tions of this kind have been found in 
practice and it is believed that the rules 
will tend to prevent a recurrence of 
such conditions. 

In order to meet reasonable service 
needs of the public, all supply and sig 
nal circuits should be located, con 
structed, operated and maintained in 
conformity with general coordinated 
methods which maintain due regard to 
safety, service, and the prevention of 
interference with the rendering of any 
other service. Advance notices and re 
quired codperation tend to bring about 
these desirable conditions. 

The time to cure undesirable condi 
tions resulting from conflicts is before 
the development. Prevention is less 
costly than the cure. Proper kinds of 
rules in the hands of parties contem 
plating construction will operate to 
this end. A serious economic loss is 
likely to result from failure to give 
proper attention to these matters be 
fore the conflicting conditions have de- 
veloped. 

Throughout the rules, coOdperation 
and coordination are made mandatory 
Though not always apparent, there are 
advantages to be gained by the signal 
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company’s notifying the electric utility 
in case it expects to do some new 
building or reconstruction work in 
proximity to the latter’s lines. 

The telephone man may very well 
argue that the existence of his line in 
the proximity of an electric line can 
not interfere with the latter, and for 
that reason he can see no occasion for 
sending a notice. It may be, however, 
that the electric company has in mind 
some program, the carrying out of 
which may result in serious inconven- 
ience to the telephone company which 
would not have resulted had the tele- 
phone company’s program been known 
and opportunity been given the elec- 
tric company to provide against it. 

It may also be that the electric com 
pany wishes to codperate with the tele- 
phone company in some change of 
route of one line or the other which 
can most effectively be carried out 
when a full knowledge is possessed of 
the plans of both. 

Rules stand still but the art pro 
gresses. If you do not revise rules 
from time to time they impede devel- 
opment, maybe development of tele 
phone business, maybe of electric busi 
ness, possibly of railroads or of safety 
work. General Order 115 is not a re 
peal of General Order 30, but rather 
a supplement to it, on account of new 
needs. Summarizing then: 

First, we need rules in the interest 
of safety and service. Although in the 
matter of safety, which is the principal 
object of the rules, let us remember 
that utilities can do much more than 
any set of rules by proper instructions 
to, and education of, employes in safety 
practices and procedure No device, 
rule, set of rules, or instructions, can 
be as effective in the interest of safety 
as can a careful man 

Second, we need revisions of rules 
from time to time to meet develop- 
ments in the industry 

Third, rules should be specific, com 
prehensive, yet easily understood: 
should promote safety, insure reliable 
service, improve cooperative relations, 
encourage uniformity and serve as a 
useful guide to practice. 

Perhaps a note of warning should be 
sounded here. As_ previously stated, 
the rules will establish minimum, not 
average, values and it is to be expected 
that utilities will generally build better 
than the requirements demand. 

Minimum strength requirements and 
minimum clearances should be exceed 
ed where it is economical to do so. It 
takes practically the same amount of 
labor to set and frame a large pole as 
a small one and even where reliability 
of service does not require it, it is 
sometimes good economics to set a 
larger pole than strength requirements 
call for, because of a saving in replace- 


ment expense 
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Greater Operating Speed For Magneto Exchanges 
is made possible by use of the Leich Magneto 
Multiple Switchboard 
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Telephones, Switchboards, Accessories 


GENOA, ILLINOIS 


DISTRIBUTORS 
COMPANY I 


New Orleans 
GLOVER ELECTRIC CO. 


POST 
Cincinnati, Ohio 


ELEPHONE & ELECTRIC SUPPLY CO. 
Spokane, Wash. 

B-R ELECTRIC COMPANY 
Kansas City, Mo. 




















EFFECT OF CABLE CAPACITY 


The perennial question as to methods 


of specifying capacity of lead-covered 
cable is brought up again by the fol- 
lowing query which has come to this 
department: ‘We are in the market 
to purchase some cable and are con- 
fused as to the capacity. Will you 
please explain the difference between 
ground capacity and mutual capacity? 
Which gives the better transmission, 
8 ground capacity cable or .08 mu- 
tual capacity cable?” 

There are two methods of measur 
ing the capacity of cable conductors. 
The result obtained by one method is 
called ground capacity, while that ob 
tained by the other method is called 
mutual capacity. The methods of 
making the measurements are as fol 
Ows: 


Ground Capacity 


\ll of the conductors of the cable 
are bunched except a single conductor 
which is to be tested. The insulation 
is stripped from the bunched ends and 
the wires are tied together and con 
nected to the sheath. A measurement 
is made of the capacity between the 
wire under test and all of the other 
wires and the sheath tied together 
Vutual Capacity 

In this test all of the wires are 
bunched and grounded on the sheath 
as before except one pair of wires 
which is to be measured. The meas- 
urement is made between the two 
wires of the pair and the result is 
called the mutual capacity. 

Ordinarily the average ground ca- 
pacity is a little more than one and 
one-half times the mutual capacity 
Thus a cable having a mutual capacity 
of .070 mf. per mile has a ground ca- 
pacity of .110 mf. per mile. Since the 
principal factor in causing transmis 
sion loss in cable is the capacity, it 
follows that the cable having the 
higher capacity has the greater trans 
mission loss. On the other hand, low 
capacity cable costs more and there is 
a point below which it is not econom- 
ical to go. In answer to the question 
as to which gives better transmission, 
08 ground capacity or .0O8 mutual ca 
pacity cable, it must be said that the 
former would give the better transmis 
sion, but cables as low as .08 ground 
capacity are no longer made. Some 


of the old-time loose core cable had 











capacity as low as this, but modern 
cable seldom runs below .10 ground 
capacity. 

One manufacturer of cable gives the 
following transmission equivalents for 
No. 22 B. & S. ga. cable of various 
capacities: 

Transmissio1 

Mutual Ground Equivalent 


Capacity Capacity (miles of 
(mf. per mi.). (mf. per mi.). standard cable) 


.070 110 1.53 
080 .128 1.62 
.090 140) 1.738 
100 155 1.83 


These figures indicate that the effect 
of increased capacity between the low 
est and the highest value given is 
equivalent to increasing the length of 
the line about 20 per cent as far as 
transmission loss is concerned.—Staft 


Contribution. 


HAZARDS OF THE SUBSTATION 
INSTALLER 


We satety men are constantly shout- 


ing Don't do this! Don’t do that 


a 


Danger! Beware! Continually waving 


the red flag and crying Wolf! Wolfl 
\ren't we going too far in this direc 
tion’ Personally 
You know if you hammer and hammet 
on a subject in the same way, time and 
time again, eventually you lose the re- 
iction and all is lost Let's stop be 


1 1 


tore we reach this point Let's give 
the forces something cheerful to drive 
out some of this gloom. Something 
cheerful! That’s new can it be done 
It can, and with proper study you will 
find it almost as easy to find cheerful 
points on accident prevention as you 
have in the past to find gloomy ones 

We've started cheerful accident pre 
vention work in the Western divisio1 
As our initial effort in this line, our 
next accident prevention bulletin § pi 
tures five linemen, one from each of 
our five districts. These tive linemen 
have never had a lost time accident 
and every man has a record of more 
Totaling 


than twenty vears’ service 


well over one hundred years of safety 


That is cl 


1eerful news arrd I feel sure 
will bring the desired reaction. There 
are a lot more that can easily be tea 
tured. 

My subject being “Hazards of the 
Substation Installers,” let me say, '’'m 
strong for the installers They’re a 
mighty fine bunch of safety workers 
We have approximately 100 of thess 
men in the Western division and whet 
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I tell you these 100 men have worked 
every day for the first nine months of 
this year without a lost time accident, 
do you wonder I’m strong for the sub 
Out of a total of 44 


lost time accidents this year the in 


station installers ? 


stallers have not contributed one acct 
dent. That’s cheerful news and worth 
spreading. 

But what’s the idea? Don’t these 
installers have hazards? They certain 
ly do! They encounter the traffic haz- 
ard in going from job to job. They 
have the weather hazards which, es 
pecially in winter, are severe. In the 


houses they encounter cellar stairs in 


all sorts of conditions. In the cellars 
where the majority of their work is 
done they nd barrels, boxes, boards 
with nails, beams, pipes, engine pits 
and evet water wells to ensnare ind 
entrap them. They work alone; there 
1s no toreman to watch and correct 
iulti methods Oo! di £ WOrkK there 
no fellow el love there t Varn 
het ot« dangers, the re their own 
} cc the »} nd every ma ( 
11S ow! iWlitiative | his aepart ent 
carried another ha d d 
portant ne the hazar« ( he ew 
mat \ large proportio t the ev 
en hired to ¢ vith the installaty 
vorl nd with every ne man we 
ive the two hazards outh ane un 
skilled labor. [Everyone knows the im 
portance oft these two hazards E fe 
tive means must be devised to com 


bat this hazard 
With the scheduled large increase in 


ces tor the next few years, the haz 


ird of the new man looms large and 
ot vital importance But this hazard 
an be successfully combated 


The first step 1s the careful selection 


of new men. Our apprentice situation 


is enviable when compared to the other 
trades When other trades are experi 
encing an alarming shortage of ap 
prentices, we ire overwhelmed with 


pplicants for positions. We are in a 


position to pick and pick with the 


To my mind, this should be accom 
plished by the establishment of a di 
vision employment bureau with a firn 
policy and with one interpretation of 


that policy Education, physical char- 


acteristics, ten perament, adaptability 
to our work, etc., are of vital impor 


tance in selecting new men 
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‘Ihe voice that rode 
100,000 horse power 


IDING astride horse power enough to run 

an industrial city, came the voice over the 

wire, ‘‘Bad storm put Mill City line out of com- 
mission, tie in Springvale circuit.’ 








e . . 
Now electric light and power company oper- 
ators can telephone over their own power trans- 
, mission lines carrying thousands of horse power. 
Yet they talk and signal with ease with a few 
- thousandths of a horse-power by the use of the 
Not a giant chess- , ° ° _* < 
man. This coupling Western Electric Power Line Carrier Telephone 
condenser gives the . . 
voice currents safe Equipment. 
conduct from tele- . 4 
mpc struments It is the most satisfactory means yet devised 
for communicating between the stations of com- 
panies which cover a wide area and where com- 
On a cross country . Le ° 
Amplifying vacuum power line any sta- mercial telephone facilities are not available. It 
tube us Is one o tion can talk with ° . . . ° 
anumber of vacuum any other — with is an important aid in emergency and it helps 
ube used in the Western Electric . . ° : 
transmitter circuits. equipment. maintain service twenty-four hours a day. 


Here is a worthy newcomer to the long list 
of products manufactured by the world’s largest 
maker of telephones. 
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The next step with the new man is 
to properly train him before he goes 
into the field. This should be accom- 
plished by the means of a division 
school where he will be taught Organ- 
ization and Policies of the Company, 
Safety Program and First Aid and 
practical experience in the actual han 
dling of our tools. 

Too much stress cannot be laid on 
the attitude of the new man when he 
goes into the field, and if he does not 
have the right attitude, we are _ to 
blame. The responsibility is ours and 
we cannot afford to neglect ‘it 

First impressions are vital. Give the 
new man the right impression at the 
start and the battle is half won 

In conclusion let me leave with you 
three outstanding points: 

Kirst—Cheerfulness. Inject all you 
can in your safety program. It will 
put the work on a better plan. 

Second—There is a pressing need of 
an established system of awards for 
meritorious safety work. 

Third—Careful selection and_ thor- 
ough training of all new employes. 

The adoption of these three points 
will, I am sure, materially assist us in 
the successful carrying on of our safety 
campaign.—W. F. Gowdy, in Tele- 
phone Topics 


BUGS WE HAVE SHOT 

Every repairman can tell of peculiar 
cases of trouble which cause failure 
of bells to ring properly, but a New 
York repairman found a unique case, 
which is described in “Telephone 
When he opened the bell box 
out rolled a lot of pennies. 


Tesics:” 
The sub 
scriber proudly explained that it was 
his savings bank. 


A MAN-POWER POLE DERRICK 

Before the days of the motor truck 
and the power derrick for raising poles 
the writer was compelled to devise a 
hand power derrick which he used for 
several years on small poles. He was 
running a small exchange as a one 
man job, and, most of the time, money 
or a helper was not to be had. The 
derrick was made of a piece of spruce 
about 14 feet long with a single sheave 
mortised into the upper end Phe 
lower end was fastened to a cross 
piece and the vertical piece was braced 
to the cross piece. A wooden drum 
with an iron handle was used to take 
up the rope which passed over the 
sheave \nother single sheave block 
with a hook completed the derrick 
\fter the hole was dug, the pole was 
placed with the butt over the hole and 
a sling of rope was fastened to the 
pole. The derrick was set up and the 
rope wound on the drum to raise the 
pole. Light, 20-foot and 25-foot poles 
could be set easily with the derrick, 
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which was light enough that it could 
be carried on a man’s shoulder. 

Probably the best job ever done 
with it was the setting down of a mile 
of badly rotted poles during a sleet 
storm. The derrick was set up along- 
side the pole and the rope was tight- 
ened so that the derrick took the 
strain The pole was then cut off, a 
new hole dug and the pole set down 
and tamped. This work was done 
while the ice was still on the wires, 
and probably prevented the entire line 
from coming down 
T. E. Conrad 


Contributed by 


NO LATE SLEEP FOR THE 
TOLL PLANT MAN 


Late morning hours are not for 
combination men, non-functional man- 
agers, toll repairmen and others con- 
Despite 


tracing of the location of trouble by 


nected with the toll lines 


means of “bridge testing” by the in- 


struments in the toll wire tester’s of- 





ice, there is always a certain amount 
of toll line patrolling to be done, to 
find the place, examine the nature of 
the trouble and make repairs. 


Along highways, the morning task 


Vethod 
kind Tite 


of “Bell Telephone News 


Motion Stud Making Dead is comparatively easy, but there are 
times when roads are impassable and 


(Concluded on page 37.) 
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“Red Devil’’ 


Linemen’s Tool Belts 


Linemen themselves have made t tool belt popular The standard of the 
Pennsylvania Railroad 

Details of Construction Made of fine oak tanned, heavy hide. This belt 
is double thickness across the back. D’s are let in between two layers, worked 
down flat and firmly secured by three rows of linen stitching and copper rivets. 


The buckle is sewed in with three rows of linen stitching and copper rivets. 
Five loops; one 2-inch, one 2'4-inch, two 3-inch and one 4-inch. Loops have 
round edges and are scored. Has keeper for plier. Sizes 36 to 44 inches. No. 
158, width, z 1 In Average weight, 2 lbs. each 


All dealers sell “Red Devil” Tool if not in stock send dealer’s name, and 
we will see von are supplied 


Send for the electrical tool booklet—tree, 


SMITH & HEMENWAY CO., Inc. 


Mfrs. of “Red Devil” Electricians’ Tools 


Dept. T. E., 261 Broadway, New York, N. Y. 
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ff “The tip 
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| 
1 For 34-inch Rod. 
| For 3-inch Rod. 
| 


of the bolt 
| makes clean contact 
even on a rusty rod 


.15c each 
.18c each 


leciric Company 


MONKEY 
WITH 
SOLDERED 





3145 Carroll Avenue, CHICAGO, U. S. A. 


RODS? 


Quantity Discounts 
100 lots—10% 
1000 lots—20%, 

















(Continued trom page 28.) 

B. J. Mullaney’s 
necessary for his talk on the work oft 
mittee on Public Util 


absence made it 


the [llinois Con 
ity Information to find 
ing substitute in the remarks of J. G 
Mitchell, Ralph Dexter | 

don and George X. Cannon on 
| allotted to Mr 


ject which ad ee! 


Mullaney 


In the concluding feature of the 
ention, al open torum there vere 
discussions which rrought ut the 


legal right ot telephone companies to 


forbid the use of attachments on thei 
telephones and the borrowing of 
teleph me service, parti ] rly ) nag 
izine subscriptior1 solicitors, an evi 
whicl has been discussed | \ t} el 
s te ct ve ons In 1 t leas 
in Illinois telephone 1 lac 
led th ¢ s / Lule 
f ites for this set 
Traffic Conference Packed. 

egpistratiol tor the traf contet 
ence eached 17¢ ind € é pra 
tica rovral itt dd t t 
M ] ito! I il xecutives 
yl ere 11 reste ClOS¢t 1 oO 
the C rited s« cn Ss cy 1 ted hy \lis 
Marguerite Norris of La Porte, | 

he progran ot the traf 

nce presented 

Ways of Cooperating with the Trav 
eling Chief Operator of Your Associa 


Miss Anne Barnes, Des Moines, 


owa 
\leans of Completing 
Long Miss Ruth 


faemptfling, Monmouth, III 


Ways and 


Distance Business, 


Price of an Unfriendly Feeling, Mrs 
Loretta Cusick, Springfield, Il. 

Public Relations from the Operator's 
Standpoint, Mrs. Jesse Hill, Streator, 


Questions and the Ques 
Ld 


Arsdale. Roc kford, 


C ommol 


Box, Mrs. Van 


ording Operator as a Sales 


Murphys 


\1 yr Se0 


bilal Davis 


Jerived from an Operators 


(Conference Miss Rubv Green, Clin 


The Value of System in the Traffic 


Department, Miss Catherine Sullivan 


Peoria, Ill 

Che Goal of the Traveling Chief Op 
erator, Miss Esther Sorenson, Spring 
eld, Ill 

[The Voice from the Switchboard 
Miss Gladvs Hamilton, Jacksonville 
[1] 

Che Place of the 
ment in the Organization, Mr. | 
Gaines, Fort Wayne, Ind 


[Traffic Depart 


I 


(Continued from page 36.) 
toll lines along railroads ot 
P 


through private rights of way That 


means using horses or walking, gen- 


walking. Over stretches of 
sparsely settled country in 
Nebraska and the Dakotas, up and 
Black Hills 
section, through the deep forests of 
northern Minnesota, every foot of wire 


eT ally 
western 


down mountains in the 


is watched 

Che clear voice proving the perfec 
tion of transmission may find its path 
barred by storms. Then the problem 
is to restore transmission at the earli 
Report of the 
get to headquarters by 


est possible moment. 
damage must 
all means. If all wires are down, then 
by auto, by train, by foot or by boat 
‘Get that report in” is the slogan of 
the plant men, and hundreds have 
braved floods, storms and fire in doing 
so. With the report in, 


taken to meet the emergency and re 


steps can be 


Cyrus P. Finley, 


store transmission, 


in “The Northwestern Bell.” 


Golloday Buys Control of John- 
son County (Mo.) 

Holden, Mo.—M. L. Golloday, gen 
eral manager of the Holden Home 
elo. Co., has bought controlling inter 
est in the Johnson County Home Tele 
phone Co., and will assume active 
management of this company. Mr 
Golloday will retain his controlling in 
terest and management of the Holden 


company 














Strowger Director System 


Director Trunking in Havana Network Meets With Gratifying Suc- 
cess —In Spite of Unusually Heavy Load, New Equipment Up- 
holds Strowger Automatic Reputation for Accuracy of Performance 


The first Strowger Automatic “di 
rectors’ in a public exchange now are 
clicking busily and buzzing calls 
through to completion for the tele 
phone users of Havana. Thus the 
Cuban Telephone Co., already noted 
for operating the busiest telephone ex 
change in the world, now has the added 
distinction of being the pioneer user 
of a device proclaimed as one of the 
toremost developments of the century 
in telephone switching. 

Che Cuban director installation was 
successfully completed and cut into 
service Saturday midnight, November 
15th, coincident with the establish 
ment of two new automatic central of 

ces in Havana 

lhe actual work of inaugurating the 
new arrangement, while one of the 
most difficult and involved projects in 
the history of automatic telephony 
necessitating more than thirty separate 
operations, was completed in less than 
an hour, and practically without intet 
ruption of service or inconvenience to 
subscribers 

The various steps in the “cutover” 
were directed from the Havana main 
office in Aguila street, by F. T. Cald- 


1 


well, acting chief engineer of the In 
ternational Telephone and Telegraph 
Corp., and H. C. Hart, acting chiet 
engineer of the Cuban Telephone Co., 
assisted by Rene Galvez, R. B. Hall 
and others ot the local company and 
1 group of engineers and _ installers 
trom Automatic Electric Co. The 
} 


work of installation was supervised by 


J]. K. Barrington of Automatic Elec 








x 
PRINCIPE 
/ (Beauv) 


MARIANAO ( 
(fo-7) 











tric Co. Chief Engineer T. G. Mar- 
tin and Superintendent of Installation 
and Operation H. P. Mahoney, both 
of Automatic Electric Co., were pres- 


ent at the cutover and for a few days 


ifterwards to study the operation 


the 


( ymndit 


\W 


work? 


By 


re | 
Cl 


complisl 
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trunking plan oft 


work 


Stripped ot all 


tures, 


SVst 


shown in the accompanving map 


apacity 


units 


tween 


rour 
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tioned 


Some 


othece 


or le SS 
southwest of Hav 
traffic 


exchang 


mit 


tion 


the 


dire< tors 


ions. 


IS a ( 


reference 


lose-up 


he s, and 


consists < 


“old Havar 


ot one 


Chere are 


all othces 


consists ¢ 


was opened 


ye Was, UN 


under actual 


such as that in Havana, 


something of what the director 





present 





f Director 


how it simplifies 


—— m 
miscellaneous 


Havana aut 


the simple n 


has an ultimat 


r tw 10.000 


direct trut 
1 
ind ¢ h tel 
1) +t) 1 
all OTTICE re 


heures Principe Is one 
newly established  oftices 
in the opening paragrap! 
years ag al iutomat 


here was largely local, at 


til the recent cu 


treated as a local affair with free 


mati 


ofnce. 


The development 


trunking t 


Havana via 


of this office in the past few vei 


came 


cided 


(Buena 


offies 


») pronounced that it w 


oO instal 


Vista) to relieve the Mari 
Meantime, 


1 , 
another su 


these districts anc Hava hac I A 
to such proportions that service and 
other considerations demanded that the 
Stade alle + } Se a - +] 
ew aistrict r€ mciuded s' 1 Ne 
Havana area ind the whol tw I 
overed by a comprehensive mber 


Ing plan witl whatever chanyves were 
necessary to make ample provision for 
future development 


Disregarding the dire 


present, the trunk connections to tl 
Havana oftices could é ( 
dled I 1 mbet I lit t Vs 
l even. the ost emMcient he 
would have necessitated direct trunks 
trom each ot the two sul omces t 
every other once 11 t he network a 
very uneconomical arrangement under 


these particular circumstances 


\n ideal method would ( t 1 ite 
all of this tr: ( ver 1 up o 
trunks from Buena Vista to Vedad 
but how to do this and still maintan 
universal numbering was the proble1 


the director was called upon t SOLVE 
The prime importance of the dire 

tor in a case of this kind is the fact 

that it permits the estal 


slachy t ot 
{ ne! 


trunking plan entirely without regard 
to numbering. The result of the 1 
n Marianao and 


has been t make such 


stallation of directors 


Buena Vista 





) % , Rite ) r 
hanges in the number an ’ 
ion of the impulses generated by the 
lials of subscribers in these districts 
hat calls to Havana will be directed 
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call by receiving and registering the 
six sets of impulses, dropping the first 





two digits entirely and sending out the 
last four, the call being completed via 
a local thousands selector, hundreds 
selector and connector. The call is 
thus completed wholly within the of 
fice and office selectors are dispensed 
with entirely, both of which features 


form an important item of economy in 
a situation such as this one. 
Since the directors are in use only 


during the time a connection is being 
established, the number of directors 
needed is relatively small. Twenty di- 
rectors have been installed in each of 
the Buena Vista and Marianao offices, 


and service observations made since 





they were cut in service have shown 


OF } STH hhoar 1 Principe Ofiice, Havana 


Keuila subscriber, say A2345.. Witl on mg errr 
; : , gout 44098 
2 ca. 4) Vee : 


~ 
‘ Le 


ir | + reso) 














1 . stun 
that, while during the busy period i! 


in use practically all o. 














directe rs afr 
tl time, no calls were being lost be- 
f facilities. A director 
director selector 


ise ot lack « 


is reached through a 
(a non-digit type, having a rotary 
mechanism only) connected to the pri- 


mary line switch trunk 


Che progress of the director installa 








Havana has been watched with 
interest by operating engineers 
utives all over the world, and 
l and accurate operation 
utover has been a source ol 
fication, which, undoubtedly, 
ts effect on the development 
other cities where simiiat 


nditions pre vail 
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Zep’s Radio Expert Takes Strom- 
berg-Carlson Set Home 
New York, N. Y.—Hans 
one of the leading German radio oper- 
ators, who was assigned to the ZR-3 
for its famous trans-Atlantic trip, has 


Ladwig, 














Jack Binns and Hans Ladwia. 


Neutro 
back to 


Ladwig and Jack 


taken a Stromberg-Carlson 
dyne receiver and loud speaker 
Germany with him 


Binns, the well-known radio « xpert who 


Save 75% on 
Blue Prints- 
Ya 













WV one process 
with the 


’ PEERLESS 


Why pay 
printing blue 
the old “3 process” method 

changing them trom one 
machine to another, when 
you can do the complete 
job perfectly on ONE 
a fourth oft 


the cost of 
prints by 


machine—i1n 
the time—at a /5% saving 


ot costs? 


It gives 
detailed 
facts on 
savings. 





= 
The C. F. Pease Company 

807 N. Franklin St., Chicago, IL. 
Kindly send Booklet M ; 


Address 


Ss i eS Oe a TE a Se ae a 
-> 


Print them in afl 


Send coupon 
for booklet. 


Z 
Leanne 


first figured in print as hero of the Re 
public sinking, were photographed to- 
gether in New York during an exam 
ination of the S-C outfit. 

Ladwig thought so well of the 


Rochester product that he wrote the 








PRIVATE OWNERSHIP IN 
EUROPE. 


Advocates of government own- 
ership of telephone systems will 
find small comfort in the recent 
announcements that the underde- 
veloped and dilapidated systems 
of Spain and Greece are to be 
taken over and rehabilitated by 
private companies. Southern Eu- 
rope has been very backward in 
telephone development, but with 
Spain and Greece following the 
lead of Italy and with the possi- 
bility that France also will fall 
into line ‘in placing private enter- 
prise in control, it is not beyond 
reason to expect these southern 
nations to outstrip their northern 
neighbors who still cling to the 
fetish of government ownership. 













Partial List of Telephone’ Users: 


Pacific Tel & Te Co Sar 


I ur s Cal Ne y | I 

} Co.. New Yor ( N. 3 
I releph e Ce I ide! 
phia Pa Southern Be Tel 
& Tel. Co Richmond Va 
and Atlanta, Ga Michi 


gan State lephone Co 


Tele 
Detroit, Mich. 


The C. F. Pease Company 


807 N. Franklin St. 
Chicago, Ill, 

PEASE 
‘ES CHICAGO 


ENGINEER 
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dealers trom whom he made his pur- 
chase as follows 

“John Wanamaker, 

“Astor Place, 

“New York City. 

“Gentlemen: 

“Since my arrival from Germany on 
the airship ZR-3, I have spent much 
time studying the progress of radio in 
the United States. I have been greatly 
impressed with American-made §re- 
ceiving sets and especially with their 
advancement in the last few years 

“The 
to tell you that after careful study of 


+ 
} 


chiet purpose of this letter is 


e market, I have bought from your 
radio department, a Stromberg-Carl- 
son Neutrodyne Receiver and loud 


speaker to take back to Wermany with 


mie It is the finest equipment that | 


Odell Heads Advances in W. E. 


Lineup 


l] ome te New York to take 
IS positiol Mr 
the service of the Western Electric C: 


Odell has ree 


since 1904 whet he roined the ompal! 
New. Vor! 
My Cx rdo1 


PI lade Ip] la Pa lL homas | LO! 
nish, an organizer and director of the 


Bell of Pennsylvania, and the first 


Approximately $50 


000 is to be spent in improving the 


local telephone property 


TELE- 
March, 


WANTED — Copy of 
PHONE ENGINEER for 
1924. Will extend subscription three 
months for same. Address TELE- 
PHONE ENGINEER, 28 E. Jackson 
Blvd., Chicago. 
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Everstick 


Approved 
by Large 
Operating 
Companies 
For the 
Following 
Strains 


’ 2-way 2,200 Ibs. 
-way 6,000 Ibs. 
6,000 Ibs, 





> 
1 

8” 2-way 

’ 4-way 10,000 Ibs 

16,000 Ibs. 


10” 4-way 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 
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SCRAP PLATINUM 


for 


phor nd switcht rd ap 


CONTACT 
221 E. 


METALS CO. 


23rd st., Chicago 








Send for free sample ar 
UNIVERSAL 
DROP WIRE 
INSULATORS 


Specialty Company 
Terre Haute, Ind 


Universal 
120-A, S. 7th St. 














a KANI 1 KSU TREATING PLANT 


WESTERN 


RED CEDAR 


POLES 


FROM THE 
Kaniksu National Forest 





All Styles of BUTT TREATING 


KANIKSU CEDAR CO. 
PRIEST RIVER, IDAKOD 
LOS ANGELES OFFICE 
Hairy G. Holabird - 451 E. 3rd St 
EASTERN OFFICE 
F. C. Adams Co. - - Kingston, Pa. 
DENVER OFFICE 
Geddes & Aldom - 300 Int. Tr. Bldg. 


KANIKSU 














All Kinds of Printed 
Forms for Telephone 
Companies 


Monthly Audits 


General Accounting 
Systems Installed 


D Simplified 
ais “ Accounting 
¥ V for Small 
// Companies 


Every State in U. S. 

represented among 

our satisfied cus- 
tomers. 


} / \\\ 
\\SSSS* =>“ 
“Know where you stand” 


Bowdle Accounting System 


CERRO GORDO, ILL. 

















Get your 
Telephone Repair Work 
done at the old reliable 
Telephone Repair Shop 


SUTTLE EQUIPMENT CO. 


OLNEY, ILLINOIS 





























COMING CONVENTIONS. 
¢ I 4 — ‘ | War 


croar POLES 
TO MAKE ASSOCIATION 


MORE HELPFUL. 

The United States Independent 
Telephone Association is framing 
plans to make its membership 
available for every Independent 
telephone company in the coun- 
try, large or small. When the 
plans are announced, every mem- 
ber of the association should be- 
come a salesman of memberships 
to non-members in its vicinity, 
so that the association may be 
truly representative of the entire 
Independent group in all matters 
of national importance. 








‘STR Addressogtaph 


CHEAPER than type- 
writer-—SAVES 20% of 
YOUR present costs — 5 
to 15 times FASTER and 
BETTER than pen or 
typewriter. 
FREE TRIAL will 
prove it! 


904 W. Van Buren St., Chicage, Ill. 






Terms 





__ 








WANTED: Chief Telephone 
Engineer well up in British P. O. 
circuits, manual boards and in- 
struments by large firm of tele- 
phone manufacturers in Eng- 
land who are developing this 
side of their business. State age, 
salary required and when free. 
be ob- 


Strict confidence will 
served. Box No. 1202, Dorland 
Agency Ltd.. 14 Regent St., 


London, England. 




















== Cylinder 
Bellows 





7. AMALIEGADE 








iter 1302471 In us in 
Prices 


TELEFON FABRIK AUTOMATIC 


COPENHAGEN 


i. f. any place not short circuit. 


DENMARK | P. PEIFFER 














Indispensable for cleaning switchboards and electrical machinery. Will 
Powerful air pressure removes dust from inaccessible 
places which cannot be reached with a cloth or brush. 


For sale at all electrical supply dealers 





— en a 


— = cai R BELL 






80 Liberty Street Newark, N. J. 

















“REBUILT” 


manufacturers. 


puts it past the expenimental stage. 
permanent customer. Better investigate. 


Address “REBUILT” 


| Premier Electric Company 1800-4 Grace St 


TELEPHONE APPARATUS and exchange equipment saves 
30 to 50 per cent without sacrificing quality or efficiency. 


SWITCHBOARDS Telephones—Apparatus—Protection Equipment—Cable 
Everything you need for the installation and operation of a complete 
exchange—Magneto or Central Energy—of the best and most reputable 


Fourteen years’ successful operation of our rebuilt equipment department 
Quality and price will make you a 


BARGAIN BULLETIN NO. 78 FREE 
EQUIPMENT DEPARTMENT 


Chicago, til. 

















CEDAR POLES 


For Economy and Service 
Buy your poles direct from a pole producer 


579 St. John Street 


in a pole country. 


J. J. SEGUIN 
Quebec, P. Q., Canada 
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(Continued from page 21.) 
be considered a_ substitute for the 
longer and better open tank treatment, 
but it will unquestionably be effective 
and will prolong the life of the poles 
for several years at least. 


(Continued from page 23.) 
mands of the public. Then calculate 
your costs, explain your situation by 
real and effective publicity, and de 
mand fair pay for the goods you de- 
liver—just as every other efficient and 
able merchant does if he continues in 
business and keeps pace with the town 
in which he operates. 

With a million and a half subscribers 
in the state already and hundreds of 
thousands more who will require serv 
ice within the near future, this is a 
difficult thing to do. But we'll have 
to do it. Through Chambers of Com- 
merce, Rotary, Kiwanis and Lions 
clubs, women’s clubs and other civic 
organizations, through Merchants’ as- 
sociations, church organizations and 
employe group meetings we can get 
our message over if we have all of 
our own people—not only our presi 
dents and general managers and com- 
mercial representatives, but all the 
clerks and operators and repairmen, 
installers, linemen and all others 
posted and interested and intelligently 


informed. 





Financial Reports 
Plant Studies 


Valuations 
Rate Cases 


Charles W. McKay 


Telephone Engineer 
440 WRIGLEY BLDG., CHICAGO 








W. H. CRUMB 


Telephone Engineer 


9 South Clinton St. Chicago 


Then we can prove our case to all of 
our customers if we use the right kind 
of simple statements of the truth of 
the situation confronting us. 


Minnesota Convention, Jan. 20- 
22, St. Francis Hotel, St. Paul 


St. Paul, Minn.—J. C. Crowley, secy. 
of the Minnesota Telephone Assn. an- 
nounces that the next annual conven- 
tion of that organization will be held 
at the St. Francis Hotel, St. Paul, 
January 20, 21 and 22. 


Kent, O.—Extension and improve 


ment of the Ohio Bell facilities here 


are costing $75,000. 


Of the 84,000 telephone subscribers 
in Tokio, Japan, 28,000 now are get 
ting service. In Yokohama there wert 
10,000 telephones before the earth 
quake. 2,500 are operating now 

Negotiations are in progress for th 
establishment of telephone service be- 
tween England and Denmark 


Jasper, Ind.—The Dubois County Tel 
phone Co. has let a contract for a brick 
general office. Cost will be approxi- 
mately $25,000. 

Bunceton, Mo.—Work is nearing com 
pletion on the new building of the 
3unceton Telephone exchange. 
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Superior Rubber and Friction Tapes 
Hot Galv, Pole Line Hardware 
No-Burn-Out Soldering Irons 

Cedar Poles, Northern and Western 

Victor and Ace Batteries 
Dowel Pins 


A.J.Johnson Co. 


217 No. Desplaines St., Chicago, III. 
(Tel. Haymarket 9189 
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Statistics Show Large Increase 
in Timber Preservation 


In a recent publication of the Forest 
Service, U. S. Department of Agricui- 
ture, “Quantity of Wood Treated and 
Preservatives Used in the United 
States in 1923,” R. K. Helphenstine, 
Ir., gives some interesting statistics 
showing the increase in use of pre 
servative treatment of wood. Creo- 
sote is the principal preservative used 
and in 1923 the amount used was 127, 
417,305 gal., an increase of 42 per cent 
over 1922 At the close of 1923 there 
were 147 treating plants in the United 
States of which 135 were active and 
12 were idle. Treated timber was 
divided into seven classes and each 
class showed an increase over 1922. 
The number of poles treated in 1923 
was 1,527,665, an increase of over 50 
per cent over 1922 Or the poles 
treated 979,368 were cedar 88,773 were 
chestnut and 451,852 were southern 
pine. The remainder were other 
woods. The cedar and chestnut poles 
were practically all butt-treated hile 
the southern pine were all given a full 


pressure treatment 


Norwalk, O.—Local Telephone Co 
has purchased a two-story brick and 
concrete building which is being re 
modeled for use as the company’s 


headquarters. 

















COFFEY’S 
Central Accounting Department 
Keeps the records and makes up all re- 
ports for companies (large and small!) in 


states The cost is about half the 
salary of a bookkeeper It will not cost 
you anything to inquire as to our plan, 
harges, et« Write today 


Coffey System & Audit Co., Indianapolis, Ind 
National Convention, Room 110 











J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization 
and Operation of Telephone Companies 

J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
1217 First National Bank Bldg., Chicage 














Valuations—Supervision—Plant—inductive Inter- 
ference—Expert Administrative Ceunsel 
for Utilities 


JAY G. MITCHELL 


TELEPHONE ENGINEER 
Member A. I. E. E. 


1042 W. Monree St. Springfield, Ill 





J. K. JOHNSTON 


Telephone Engineer 


903-4 Lemcke Bldg. Indianapolis, Ind. 
Has appraised exchanges as _ follow: 
Arkansas, 2; Florida, 2; MDlinois, 8; In- 
diana, 219; lowa, 5; Kentucky, 21; Mich- 
igan, 20; Missouri, 2; New Jersey, 2; New 
York, 2; North Carolina, 6; Ohio, 71; 
Pennsylvania, 23; South Carolina, 4; 
Tennessee, 12; Virginia 11; Total, 410. 














CARLTON G. VAN EMON 
Telephone Accountant 


We make it our business to look after the 
interests of our telephone clients here in 
Washington A high grade Federal Tax 
Service at a very reasonable price 


921 Fifteenth Street N. W., Washington, D. C. 























** Texas Black Beauty ’”’ 


CREOSOTED POLES 


Southern Yellow Pine—Straight, Full- 

Bodied—Pressure Treated F 

Length—Safe Against Grass Fires— 
Decay Defying 


TEXAS CREOSOTING CO., Orange, Texas, U. S. A. 








a 


NORTHERN -:- WESTERN 


BUTT-TREATING - GUARANTEED GRADES 


ANY SPECIFICATIONS REQUIRED 


BELL LUMBER CO.,Minneapolis.Minn. 
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NATIONAL C-B KNOBS 


have a flexibility that enables you to ti 
drop-wires with utmost ease, speed and 
conomy When occasion demands the 
C-B porcelain knobs can be readily re 
oved trom the bridle rings. For a neat 


nd low cost, use National C-B knobs 


5100 Superior Ave. 





make 


NATIONAL 


CABLE RINGS C-B KNOBS 


your construction standards 


You'll get the results you want in 
thrift, speed of correct installation, and 
permanent satisfaction, when these 
two widely used NATIONAL special- 
ties are standardized in your work. 


NATIONAL CABLE RINGS 


are easily applied by hand with two motions and 
when in position will not move regardless of di- 
rection in which cable is pulled. They have ample 
space for reclipping. Our process of galvanizing 
insures a uniform smooth coat, thereby eliminating 
possible injury to the cable sheath. 


Complete details will be sent you on request. 


THE NATIONAL TELEPHONE SUPPLY COMPANY 


Cleveland, Ohio 


NATIONAL CABLE RINGS are made in Canada 
by N. SLATER COMPANY, LTD., Hamilton, Ont. 











EVER-PROTECT 


Hundreds of 
telephone com 
panies are profit 
ine from the 
lasting under 
eround cable in 
stallation th ey 
have made with 
EVER - PRO 
rECT 













You can see 
irom the border 


illustrations all 
there is to the 





ARRESTERS 


VACUUM 





at prices 
within 
your 
reach 








Write for important data—today. 
Order from your jobber or direct. 


NATIONAL CABLE COMPOUND CO. 
INDIANA 


Incorporated 


MITCHELL - - -« -_ « « -« 








When the best protection costs no more, why not 
have it? BRACH arresters insure; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 

You can readily afford BRACH Vacuum Arresters 
at our present low prices. Type 440, shown 
above, is furnished with porcelain base, fuses and 
mountings. 


L. S. BRACH MFG. CO. 


NEWARK, N. J. 
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Suttle in New Plant 
elecionn Garden 

Telephone Equipment Company : 
Moves to Own Building at Peoria, Il.—The 


Stromberg’s Peoria Exhibit Has 


\ Stromberg-Carlson No. 101 P.B.X, 


Switchboard, which is equipped with 


Setting is. 
directory cards, removable trunk cir- 
cuit plate and universal trunk circuit 

Illinois conventior wiring; the No. 105 Magneto 


il 


Switch 
‘ got the close-up of one of the many board. always interesti! to cor! 
Lawrenceville, Ill. ee shen seg Menge beet te 
activities of the president of the asso tion visitors, on account of its key 
Lawrenceville, Ill—Suttle Equip 7 , Se 
: ; ' ciation, Dr. Gordon, when it flocked board supervisio1 and automatically 
ment Co., one of the foremost rebuild-. ‘ ; ‘ 
3 into tne Stromberg-Carlson exhibit restored supervision: the No 1155 
ers of telephone and electrical equip : ; : ; 
; rooms A number of prize flowers Metal Wall Telephone wit oncealed 
ment, and also printers of standard , ee ; 
from one of Dr. Gordon's enterprises, ngs: the No. 986 Desk Stant th 
ized forms for telephone company 


- : a greenhouse, were 
use, has moved from Olney, III., to its 


on display No. 896 Wall Telephone; the No. 2-A 


Pee ; met i |  Strombereg-Carlson’s Radio Receiver in a console cabinet 
big new plant at 401, 403, 405 North The pick « 7 “ ze , ' 
o 9? «6 . } ) +t} ] 1t ¢ ] r ’ | 
garden,” according to Paul D eyers with built loud speake ind s ( 
Fifteenth street, Lawrenceville. garden, acco B” J \’ | 
: 4 h ) any’s Illinois representative , «batteries, attery ( i 
More than ten carloads of material caer tli } bie | \ 1A | 1 
. rs naturally was in the spothght he tery charger; the \ our 
were involved in the move. With the ee ee x 1A 
. . . Stromberg-Cartison ulpme! ( Sp eT! nd the O ( ( 
new home laid out especially for han ; hai : 
' satyeesid: ¢ . : ] at Peoria was as follows INeCcelVvel 
dling the rebuilding and printing work, 
and for stocking a large amount of 


telephone and electrical supplies many 
of the Suttle company’s problems con- 
erned with the rapid growth of the 
isiness will be solved 

features of the new 
plant is a layout of printing equipment 


particularly fitted for the 


te 
telephone 
\ few weeks more and the Suttle 


ympany will be all squared away 
the new plat = and the oftice force ac 
limated to Lawrenceville 


ie Suttle company purchased 


the entire equipment of a plant that fig 
red in a consolidation, and the rush 
material that came in these deals 
id t urgent that the V larger 

juartet e quickly consummated 
WANTED Experienced lllal oO! 


ibility to fill position of combuinatio1 
Wire Chief and Local Manager at an 
exchange of about 1800 stations. 
Equipment: old-type Stromberg-Carl 
son Common Battery; no competition. 
Man must have good recommenda 


tions as to ability and character. Sal 





ry, $175 per month with chance for 
\ddress 
Manager, care TELEPHONE ENGI te a: : 





advancement when merited. 














4 ; , 2 . , > r 
NI | R, jo E Jackson Blvd.., ( hicago N ex Flan \ iit ( 
1 
| 14 4 } ds iT Ca ( 
ere ) 1 elec | al I S810 ( ites 
Cabic r¢ T ] tri ri t r 
idjusted to meet r ery ( ndition or require! t 
night arise g ( ( hol 
vithout disturbing ] } ible 
I 
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T. J. COPE, 2112-2114 Samson St.. Philadelphia, Pa. 


ELECTRICAL EQUIPMENT 
Chicago Office: No. 19 So. La Salle st 





Western Electric Company, Distributors 
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VITRIFIED, GLAZED, CLAY CONDUIT 


We carry large stocks of round 
singles, square single, two, three, 
four, six and nine duct, in standard 
and short lengths, splits, mitres and 
bends. 


SERVICE and QUALITY 
GUARANTEED 


THE CLAY PRODUCTS CO. 
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BRAZIL, INDIANA 











Generators vs. Batteries 


service 


ringing 
dependable and constant? 


Is 


your 





The Holtzer-Cabot Electric Company’s 
Magneto-Ringing Motor-Generator does its 
work under any and all conditions, without 
never fails. No battery ex- 
haustion ; no contact adjust- 
but constant service. 


variation It 


no renewals; 


ments 

THE HOLTZER-CABOT ELECTRIC COMPANY 
Boston Philadelphia Detroit New York 
Chicago Minneapolis Baltimore Cleveland 
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“INDIANA”’ 


TELEPHONE AND 
TELEGRAPH WIRE 







rr ry r TRO 
PROVEN BEST BY TEST 
Time and the aid of America’s foremost 
engineers, have enabled us to develop and 
manufacture the highest grade wire known to 
the trade. It is greatest in conductivity and 
lasting qualities, due to the superior quality of 
material from which it is made, as well as its 
Extra Double Galvanizing, whichinsures longest life. 








“rT i inl La fal YT 
STEEL STRAND 
Single and Double Galvanized, Standard, 
Siemens-Martin, High Strength and Extra 
High Strength Grades. 


HANDLED BY MOST JOBBERS 
MANUFACTURED BY 
{NDIANA STEEL & WIRE CO. 
MUNCIE, INDIANA 
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“COPPERWELD” 


TELEPHONE WIRE 
DOES NOT FAIL 


50% 


Copperweld is stronger than the same diam- 


er hard-drawn copper or BB Galvanized wire 
nuch er 

Even a two size smaller Copperweld wire is 20% 

Cop ld ivs up under sleet and wind where 
ther wires would be wrecked. 

Fo eliability, strength, light weight, low re 

st ( and n-rusting qualities specify 


COPPERWELD STEEL COMPANY 


yur 403 Riako Building, San Francisco 
129 S. Jefferson Street, Chicago Braddock P. O., Rankin, Pa 


COPPERWELD WIRE IS MADE BY THE MOLTEN WELDING PROCESS 
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STANDARD 


Telephone Wire and Cables 
Bare Copper Wire 
Copper Clad Steel Wire 
Plain Rubber Insulated Wire 
Braided Rubber Insulated Wire 
Lead Covered and Armored Cables 


Write our nearest ofice for complete information. 


Standard Underground Cable Co. 


Boston Philadelphia Detroit Chicago 
New York Pittsburgh San Francisco St. Louis 
Washington 








Soldering Salts 


Old, tried, safe, quick 
Economical. 
Used wherever soldering 
is done. 


Packed in 14 lb., 1 Ib. and 


5 lb. enameled cans. 





Sample on request. 


Alex. R. Benson Co., Inc., Hudson, N.Y. 


For list of distributors, see McRae’s 1924 Blue Book 











The “hump” holds in 
the Hole er oe ea ends masisnum 


o lding ywer to the Chicago Ex 
pansion Nut 


Pressure is pm I a d 


evenly in all direc 
tions there can be 


no cracking or splitting of material 

Because of its strength, simplicity and e 
Chicago Expansion Nut is standardized by 
phone companies 


aS 


conomy, the 
leading tele- 


Samples and prices on request. 


CHICAGO EXPANSION BOLT CO. 


9 So. Clinton St., CHICAGO, ILL. 
#\s« marufacturers of Bridle Rings, Toggle Bolts, 
Expansion Bolts and Expansion Pipe Hook 






YAGER’S 


ENGINEER Vol. 


28, No. 


12 








Money saved is money earned 


WINTER TROUBLE 


The “STEWART” Test Set 


Saves miles of 
travel. Every mile travelled costs money and 
“winter” miles cost 
more than “summer” 
miles. 

By telling which 
ane how far trouble Ss 
ym the tester without 


pening th ines the 
“STE WAR T" lest 
will Save these 
miles as well 

and materia 





Sent on trial 


STEWART BROTHERS, Ottawa, Hl. 
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PATENTED U 8 ARO CARADA 


Meredith’s Multiple Creosoted Wood Conduit 


3-inch bore, 2 to 12 duct 
Single conduit 2, 214 and 3-inch bore 


W. C. MEREDITH ATLANTA, GEORGIA 









































American Steel & Wire Co.’s W. & M. 
elephone 


elegraph Wire 


STRAND STEEL WIRE 
POLE STEPS 





Descriptive Literature—free 


American Steel & Wire Company 
CHICAGO NEW YORK 














‘ 
$ Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and bell 
wiring. The fiber insulation pre- 
vents troublesome short circuits 
and grounds. 4 sizes. Pat. Nov., 
1900. Write for samples. 





Blake Signal & Mfg. Co. 


BOSTON, MASS. 


A NEW CATALOGUE OF 


ALL THE STANDARD 


TELEPHONE BOOKS 


JUST OFF THE PRESS. 
Want a Copy? 


Address: 


TELEPHONE ENGINEER 


27 E. Jackson Blvd. Chicago, U.S. A. 
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In All Styles 
For All Types 


Of Service 


Type 21 telephones may be those companies that wish to 

had arranged for straight prepare for automatic service 

without advertising their in- 
tentions, 


ANDUUUDAOUNURSUUAANANOUDYUUULUYUANUUAANEANONNONAOUAANRNRU 


SHA AAAAAAAAATAAAAAAAAATAAIAAAAAIIAAAAAAMAANAAAAAAAAUUT! 


TY 
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manual service, 





OUR search for the ideal common 

battery telephone is ended. Type 
21 Common Battery Telephones surpass 
the expectations of the most exacting 
telephone engineers and operating men. 
Their mechanical features are up to the 
minute in every detail, and for transmis- 
sion and receiving qualities they cannot 
be matched anywhere. 


Mil 







For efficient, eco- 
nomical service in 
automatic ex- 






changes, 


CECE CCOEE Steere ceeeeeerreee 


oT 





up SASTSA FAAS ATTA AT TATA ALF ATA T IATA AAA ANI AAA ATT ASAI AI AIA TIAA AAiAIIA 


They are available in all of the four 
styles shown on this page, in both wall 
and desk types, for manual or automatic 
service; or equipped with either dial 
blanks or writing ine for present manual ee 

; f ; Jlanks for present 
and future automatic operation. manual and future 


automatic opera 


eeeeececee 


[AA AAAAAAS 


Type 21 telephones are wired for eis 
any desired type of service—straight 

line, harmonic, divided ring, rural—or in 

any combination to meet your individual 

needs. 


Write for samples and prices 


Automatic Electric Company 


1033 W. Van Buren Street 
CHICAGO, ILLINOIS 
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Why wipe out a profit that NEVER-CREEP protects? 


Winter’s storms will lay low lines that NEVER-CREEP anchors would have 
kept staunch and straight for you. 

The lesson is dearly learned, for in too many cases the whole year’s earnings 
are in the storm loss. 

But when you rebuild these lines, and build or rebuild every line after them, 
install NEVER-CREEP anchors for their profit protection. 


Even in the winter, the merit of the NEVER-CREEP stands out supreme from 
the start, for the ease and economy of NEVER-CREEP installation is impressive, 


particularly when you’re working in frozen ground. 


The big holding surface of the NEVER-CREEP pulls 100% against undisturbed 
ground. The exclusive NEVER-CREEP feature, the patented Thimbleye, pre- 
serves the guy wire and assures a good job of guying. 


Remember to make your next order from your jobber include NEVER-CREEP 
anchors so you can begin right away on the inevitable standardization of this anchor. 


NEVER-CREEP ANCHORS 
are stocked by all leading jobbers 


CHANCE COMPANY 


CENTRALIA, MO. 
ANCHORS SOCKET WRENCHES PROTECTORS 
BACK TRUSSES BRACKETS 


Manufactured in Canada by N. SLATER CO., Inc., Hamilton, Ont., Canada 
Distributed in Canada by NORTHERN ELECTRIC CO., Inc. 























